
Inventory control programs 
to organize the stockroom 




Printers: What’s available and ho 
to make your best choice 



Computer-generated speech 
the voice of the future 




Say Ah h... 




Our New grafixPLUS™ 80-column printer 
opens wide for easy servicing. 



Introducing the newest members of our 
grafixPLUS™ family— the DP-9000 Series 80/132 
column printers— built on the same tradition of 
quality printout, solid design and low cost of 
ownership established by our 132/220 column 
DP-9500 Series. 

A Case for Serviceability 

Not that is comes up often, but want to get inside? 
Simple. Just remove a few screws and the clam- 
shell case swings open exposing all major compo- 
nents. This easy access plus built-in self-test and 
minimum component count yields an MTTR of one- 
half hour. The 9-wire print head replacement’s even 
simpler . . . two screws and it’s out. Without 
opening the case. And without a service call. 

Performance Plus 

The DP-9000 Series prints the full ASCII 96 charac- 
ter set, including descenders and underlining, bi- 
directionally, at up to 200 CPS. Number of columns 
can go up to 80 or 132, depending on character 
density— switch or data source selectable from 10 
to 16.7 characters per inch. And all characters can 
be printed double width. The print head produces 
razor-sharp characters and high-density graphics 
with dot resolutions of 72X75 dots/inch under 
direct data source control. 

Interface Flexibility 

The three ASCII compatible interfaces (parallel, 
RS-232-C and current loop) are standard, so con- 
necting your computer is usually a matter of plug- 



it-in and print. Also standard are: a sophisticated 
communications interface for printer control and 
full point-to-point communications, DEC PROTO- 
COL, and a 700 character FIFO buffer. An addi- 
tional 2K buffer is optional. 

When you’re ready for a printer (or several 
thousand), look into the grafixPLUS DP-9000 Series 
from Anadex— you’ll find an open and shut case 
for quality. Contact us today for details, discounts 
and demonstrations. 



00 
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...the plus in printers 
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. . . close please. | 

9160 • Austin, TX (512) 327-5250 
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Mountain Computer 

can now 

EXPAND 

Your Apple II Peripheral Capacity 

EXPANSION CHASSIS 



Quality You Expect 

Eight more slots for your Apple! Now you 
can bank-select eight more peripheral slots 
with immediate or deferred software 
commands — like having up to 15 peripheral 
cards “on line”— or use the Select/Deselect 
switch mounted on the front panel. 
Expansion Chassis’ heavy-duty power 
supply is primarily for peripherals, without 
the heavy demand of motherboard support 
chips required in your Apple. This means 
much more power is available for peri- 
pherals than in your Apple itself! If you’ve 
run out of room in your Apple— Expansion 
Chassis is your answer. Drop by your Apple 
dealer for a demonstration, or contact 
Mountain Computer for the location of 
the dealer nearest you. 



Performance You Demand 

• Eight mirror image I/O slots of the Apple 

• Fully buffered, bi-directional data lines 

• Apple II compatible interface card 

• Dual selection capability; hardware or 
software 

• Immediate or deferred selection in 
software mode 

• From BASIC, a single POKE command 
turns the chassis ON or OFF 

• Compatible with all software 

• Dedicated power supply with 
approved power transformer 

Mountain Computer 

INCORPORATED* 

300 Harvey West Blvd., Santa Cruz, CA 95060 

(408) 429-8600 TWX 910 598-4504 
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Introducing 

quality print at matrix speed. 
For only $1295*. 




Until now, word processing output 
was a slow, expensive proposition. You 
could pay thousands for a slow, letter- 
quality character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger" 460 
offered you a better choice. 

The new Paper Tiger 460 is the first 
matrix printer with high-density dot 
matrix characters plus high speed. At a 
low price. 

The secret? A unique nine-wire, stag- 
gered matrix head provides overlap- 
ping dots in both horizontal and 
vertical planes. The result is 
dense, high-quality characters 
you’ll be proud to show off. 

What’s more, Paper Tiger 460 
gives you a combination of fea- 
tures simply not available on any 
other printer, at any price. Like 
bi-directional, logic-seeking print- 
ing at speeds in excess of 1 50 
characters per second. Micro- 
processor electronics, with built-in diag- 
nostics and self-test. Proportional spacing. 
Automatic text justification. DotPlot” high 



Paper Tiger 460 Print Sample 

resolution graphics option. RS232 and paral- 
lel interfaces. And more. 

But its most important feature is high relia- 
bility. Paper Tiger 460 is designed to be 
tough and dependable. It has rugged, 
stepper-motor head and paper drives. 

A new rugged ballistic-type print head. 



Tiger 






Integral Data Systems, Inc. 



*Suggested single-unit U.S. retail price. 

t Apple is a trademark of Apple Computer Inc. 

tTRS-80 is a trademark of Radio Shack, a division of Tandy Corp. 



And its simple, chassis-mounted 
cartridge ribbon lasts up to four times 
longer than cassette or spool ribbons. 
Paper Tiger 460 is the one printer 
that gives your Apple/ TRS-80, *or 
other small business computer both 
data processing and word process- 
ing output. At a price you can afford. 

Get your paws on Paper 
Tiger 460, and join the tens of 
thousands of satisfied Integral 
Data Systems users. For the 
name of the Paper Tiger dealer 
nearest you. Call us toll-free: 
800-258-1 386. (In New Hamp- 
shire, Alaska, and Hawaii, call 
(603) 673-9100.) Or, write for 
complete specifications. Integral 
Data Systems Inc., Milford, 
New Hampshire 03055. 



Integral Data Systems stands res 
performance printers ideally su 
printer, the IDS 460, offers feat 

Automatic proportional spacing 
processing systems, plus the cap 
resolution of 84 by 84 dots per 
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The days of complicated, unreliable, 
dynamic RAM are gone: 




$199 



the ultrabyte memory board 

95 ( 



complete kit 1 
with 16K memory I 



Netronics consistently offers innovative products at un- 
beatable prices. And here we go again — with JAWS, 
the ultrabyte 64K SI 00 memory board. 

ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does it all. Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts . . . delay lines . . . massive 
heat sinks . . . unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 
Look what JAWS offers you: Hidden refresh . . . fast 
performance ... low power consumption . . . latched 
data outputs ... 200 NS 4116 RAMs . . on-board 
crystal . . . 8K bank selectable . . . fully socketed . . . 
solder mask on both sides of board . . . designed for 
8080, 8085. and Z80 bus signals . . . works in Explorer, 
Sol, Horizon, as well as all other well-designed S100 
computers. 

I GIVE YOUR COMPUTER A BIG BYTE OF MEMORY ■ 
POWER WITH JAWS — SAVE UP TO $90 ON 
INTRODUCTORY LIMITED-OFFER SPECIAL PRICES/ | 

UNOECIOED? TRY A WIRED 16K JAWS IN YOUR COMPUTER ON OUR 
JCFOA YJAONEY^ BACK OFFERJSPECIFY YOUR COMPUTER/^ 

CONTINENTAL USA CREDIT CANO BUYERS OUTSIDE CONNECTICUT CALL 

CALL TOLL FREE 800-243-7428 

From Connocticut Or For Auistonco. (203) 354-9375 DeDt 

{RESEARCH & B12 
iDEVELOPMENTLTDi 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below. pr9 
□ JAWS 16K RAM kit, No. 6416. $199.95 * r ^ 

□ JAWS 16K RAM fully assembled, tested, burned in. 

No. 6416W, $229.95.* 

□ JAWS 32K RAM kit. No. 6432. (reg. price $329.95), 

SPECIAL PRICE $299.95.* 

□ JAWS 32K RAM fully assembled, tested, burned in, 

No. 6432W, (reg. price $369.95), SPECIAL PRICE 
$339.95 * 

□ JAWS 48K RAM kit. No. 6448, (reg. price $459.95). 

SPECIAL PRICE $399.95 * 

□ JAWS 48K fully assembled, tested, burned in, No. 

6448W, (reg. price $509.95), SPECIAL PRICE 
$449.95.* 

□ JAWS 64K RAM kit. No. 6464. (reg. price $589.95). 

SPECIAL PRICE $499.95 * 

□ JAWS 64K RAM fully assembled, tested, burned in, 

No. 6464W. (reg. price $649.95). SPECIAL PRICE 
$559.95.* 

□ Expansion kit, JAWS 16K RAM module, to expand 
any of the above in 16K blocks up to 64K, No. 16EXP, 
$129.95* 

*AII prices plus $2 postage and handling. Connecticut 
residents add sales tax. 

Total enclosed: $ 



From Connocticut Or For Aoiiotonc 

IMTBOR 



□ Personal Check □ Money order or Cashiers Check 

□ VISA □ MASTER CHARGE (Bank No ) 



l Signature 






l Print Name 






• Address 






1 City 






• Slate 


7ip 




! □ Send me more information 
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THE LEAST 

EXPENSIVE PROGRAMS 
YOU CAN BUY. 

Up to 77 high-quality programs 

for TRS-80, only $10.95 



NewBasic— expands disk basic 
Now configure your Basic to do any or 
all of the following: 

• Convert decimal to hex, and vice versa, provide 
character representation for each, or the hex-dec 
number of any character • Blinking cursor 

• Repeat key* Audible key entry (each key makes 
a sound)* directory command from Basic • Disk 
load and disk run command file • Graphic 
functions, including drawing blocks, lines, filling- 
in blocks • Lowercase driver • RS232 driver 
(LPRINT-LLIST) • Call function, hex-order 
number will execute subroutine • Spooler and 
despooler • Print toggle, LPRINTS your video 
display • Find (locate a Basic command or string) 
Modular Software Associates $24.95 ($26.45 CA) 

Level II Tapes 

‘Tiny’ Pascal runs on any 16K Level II system, in- 
cludes the programming structuring capabilities 
of full Pascal, but not data structuring. 

Able to compile Z-80 machine code, programs run 
about 5X faster than Level II Basic— graphics run 
eight times faster! Requires use of T-Bug (or Tape 
7) and ETASM 



Tape 3, People’s Pascal $19.95 

Tape 1, 34 buis., edu , game progs. $10.95 

Tape 2, 77 programs from Osborne book: Some 
Common Basic Programs $10.95 

Tape 5, 24 buis., edu., game progs. $10.95 

Tape 7, 31 buis., edu., game progs. $10.95 

Tape 8, 40, inc. 4X tape speedup $10.95 



PASPATCH 

PasPatch, Tape 6P, makes Tandy tiny 
Pascal a powerful disk system! 

Also works with CIE Tape 6 (no longer available) 
and Supersoft tiny. 

Modular Software Assoc. $15.95 

SuperPIMS— People’s Database 

PIMS has been greatly speeded up and simplified, 
with machine-language sorts, key debounce, 
optional automatic lowercase (no keying, no 
hardware mod) on labels or reports. Up to 20 
fields, limited by 240-character maximum per 
record. Easy to revise, add records, split or 
merge files, sum or average any fields. 
Customized fortape, tape & disk, Zoom, TC8 Poor 
Man’s Floppy, B17, Stringy Floppy— all on one 
tape! As mailing labels program, easily manages 
20,000 list. CIE does! Advanced labels module to 
come, $24.95, making system most powerful 
mailer available! 

program (CIE) $15.95 ($16.95 CA) 

book (SCELBI) $11.95 ($12.67 CA) 

Tiny Payroll 

We’ve taken it from Computer Programming for 
the Complete Idiot, thus a whole book of 
documentation! For all above systems. 

CIE $10.95 (CA $11.61) 

Book, documents Tiny Payroll $5.95 

Games for color TRS-80 

Modular Software Assoc, tape contains: 

• PONG-80 • ENTRAP • DEMOLISH (like 
Breakout) • TRAFFIC (Grand Prix auto race) 

• BETA TREK space game • SHUTTLE (rocket 

ship game). $19.95 ($20.55 CA) 

Word Processing Newsletter 

Want to really USE your computer? Then word 
processing is for you. Let your computer show you 
how much easier writing can be. 

Learn about the new 510 cps ‘non-daisy’ that at 
10X daisy speed gives correspondence quality, at 
less than twice the cost. Too slow? The really fast 
guys are coming. How about 30 11x14 typeset- 
quality documents per minute? Maybe you could 
use the same ‘printer’ as a copier 

How about an inexpensive ($169) magnetic card 
reader-writer that would let you input mail 
addresses, letter paragraphs, even small 
programs? 

Read about all this and more in Low Cost Word 
Processing, the only newsletter about word 
processing using your personal computer. Just 
$15 for 12 issues. 

All orders charge card, check or m.o. 

Calif, residents add 6 pet tax. Dealer inq. invited 
Overseas, add $1 per tape postage 



COMPUTER INFORMATION EXCHANGE 
Box 159 



L San Luis Rey CA 92068 A 



CIRCLE 23 



4 Personal Computing march 1981 





Ahoy Dealers! 

CALL OR WRITE TODAY 
FOR YOUR FREE 
DEALER PACKAGE! > 



r SOFTWARE 
AUTHORS! 

We want to sell 
your programs! 

SEND YOUR TAPE OR DISK 
(with any documentation) 
TO OUR SOFTWARE 
^REVIEW BOARD - Dept. Rj 



TOURNAMENT 



HHOKUID 



i 






ADVENTURE INTERNATIONAL BOX 3435 LONGWOOD, FL 32750 (305) 862-6917 
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Now NRI takes you inside the 
new TRS-80 Model III microcomputer 
to train you at home as the 
new breed of computer specialist! 



NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers... 

It’s no longer enough to be just a 
programmer or a technician. With micro- 
computers moving into the fabric of our 
lives (over 200,000 of the TRS-80™ 
alone have been sold), interdisciplin- 
ary skills are demanded. And NRI 
can prepare you with the first course 
of its kind, covering the complete 
world of the microcomputer. 

Learn At Home 
in Your Spare Time 
With NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler, 
more effective programs. And, with ad- 
vanced programming skills, the techni- 
cian can test and debug systems quickly 
and easily. 

Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 



Training includes new TRS-80 Model III micro- 
computer, solid state volt-ohm meter, digital 
frequency counter, and the NRI Discovery Lab 
with hundreds of tests and experiments. 

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 



you’re always backed by the NRI staff 
and your instructor, answering questions, 
giving you guidance, and available for 
special help if you need it. 

You Get Your Own Computer 
to Learn On and Keep 

NRI training is hands-on training, 
with practical experiments and demon- 
strations as the very foundation of your 
knowledge. You don’t just program your 
computer, you introduce and correct 
faults . . . watch how circuits interact . . . 
interface with other systems ... gain a 
real insight into its nature. 

You also build 
test instruments and 
the NRI Discovery 
Lab, performing 
over 60 separate ex- 
periments in the 
process. You learn 
how your trouble- 
shooting tools work, 
and gain greater un- 
derstanding of the 
information they 
give you. Both mi- 
crocomputer and 
equipment come 
as part of your 
training for you 
to use and keep. 



Send for Free Catalog... 

No Salesman Will Call 

Get all the details on this exciting 
course in NRI’s free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV 
and Audio, Digital Electronics, and more. 
Send today, no salesman will ever bother 
you. Keep up with the latest technology 
as you learn on the latest model of the 
world’s most popular computer. If coupon 
has been used, write to NRI Schools, 3939 
Wisconsin Ave., Washington, D.C. 20016. 



j & 
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NRI Schools M ’ n< 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

NO SALESMAN WILL CALL 

Please check for one free catalog uiuy. 

□ Computer Electronics Including 
Microcomputers 

□ TV/Audio/Video Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Licenses • Aircraft, 

Mobile, Marine Electronics 

□ CB Specialists Course 



All career courses 
approved under GI Bill. 
□ Check for details. 



□ Digital Electronics • Electronic 
Technology • Basic Electronics 

□ Small Engine Repair 

□ Electrical Appliance Servicing 

□ Automotive Mechanics 

□ Auto Air Conditioning 

□ Air Conditioning, Refrigeration, & 
Heating including Solar Technology 



Name 



(Please Print) 



City/State./Zip 

I Accredited by the Accrediting Commission of the National Home Study Council 



173-031 
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EDITORIAL 



With A Little 



Help From A Friend 



The personal computing industry is growing rapidly and occasionally problems 
that should not arise, do. These problems can take many forms: a printer that 
doesn’t operate properly with a computer; protected software that crashes leav- 
ing the user without a backup; software and hardware that won’t work together. 
Most of the time, such situations are easily resolved. In some instances, how- 
ever, small problems become major crises because of a lack of effective com- 
munication between buyer and vendor. 

Personal Computing would like to help alleviate such situations in order to 
make your computer experience more pleasurable, productive and rewarding. 
To that end we are instituting a new, monthly feature called “Computer Action 
Line,” the purpose of which will be to help solve apparently insurmountable 
problems. 

If you have been unsuccessful at solving a problem with any manufacturer, let 
us know. Send us photostatic copies of letters, receipts and any other pertinent 
documentation relating to your situation; we will evaluate the information and 
try to help if we can. Do not send your original documentation. 

Remember that most manufacturers are reasonable and will assist you 
whenever possible, so use Computer Action Line only when all attempts to re- 
solve the problem by yourself have failed. Address all material to: Computer 
Action Line; Personal Computing Magazine; 50 Essex St.; Rochelle Park, NJ 
07662. We’ll try to give you a helping hand. 





Editor 



V 
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The tricks our IBMS software 
can make your Apple* do! 

The small businessman has never had it so good, or 
so easy. Because now there’s our Interactive 
Business Management System (IBMS) . . . which 
lets your micro-computer perform like a larger 
unit, so you can mind, monitor and manage every 
aspect of your business accounting. 

A Full System 

While it’s extremely easy to use, IBMS is a full 
system to handle the full job. The ten program 
modules can generate everything from the 
original invoice to the final profit/loss statements, 
plus many peripheral operations. The special 
Menu includes: System Start-up. Accounts Re- 
ceivable. Accounts Payable. Perpetual Inventory. 
Payroll. Fixed Assets. General Ledger. Plus Mailing 
Labels, and an Appointments Calendar. 

Save Maximum Time 

Since IBMS is a totally interactive system, multiple- 
entering of data is eliminated. Make an entry in 
one area and it automatically updates all con- 
cerned areas! No duplication of effort, no wasted 
time, no problems. 

Proven. And then some. 

It took 3 years to develop IBMS, including shake- 
down and on-site testing. As a result, it’s reliable 
and versatile and its documentation is thorough 
and easily understandable. No wonder we con- 
sider it 5 years ahead of anything else available to 
the Apple II user. 

Introductory Offer 

The complete IBMS software package, on mini- 
floppy disks, documentation, and the backing of 
Programma International, Inc. is offered for a 
limited time at the Introductory Price of $1495.00. 
You’ll be amazed how it can satisfy you ... by 
saving you time, effort, money and employee 
growth. 



f /"’v j The Key to Business Management . { -n. 

"l - "lip 

PROGRAMMA 

PROGRAMMA INTERNATIONAL, INC. 

3400 Wilshire Blvd., Los Angeles, Ca 90010 
(213) 384-0579 

* Apple is a trademark of Apple Computer, Inc. 
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Ready For More 

Sirs: 

Thank you for the article: 
“Translating TRS-80 Level II 
BASIC to TI 99/4 BASIC" in your 
November, 1980 issue. Since there 
are no (none, not any) programs 
currently published in TI BASIC, 
I'm sure this is appreciated by all 
TI 99/4 users who, like myself, 
want to do something besides use 
the TI modules and are not yet 
ready to program on their own. 
Now, if you will just do the same 
with Apple BASIC . . . 

John B. Sewell 
Houston, TX 

Editor's note: We expect to be see- 
ing some interesting software for 
the T I 99/4 in the next few months , 
and we'll certainly inform oar 
readers when it becomes available. 



Continued 

Regression 

Dear Sir: 

My congratulations to Mikel 
Aickin for his interesting program: 
“Regression Analysis/' in the 
January, 1981 issue. 

By adding a few lines, the pro- 
gram will be able to calculate the 
correlation coefficient, a parameter 
useful forjudging how wHl the cor- 
relation fits the data. For example, 
for the school district problem, (Fi- 
gure 4 and Table 2). add the follow- 
ing lines: 

110 DIM R(20) 

685 FOR 1 = 1 TO L 
687 J = I*(I-l)/2 + 1 
689 R(I) = S(J) 

691 NEXT I 
1012 RS=0 

1032 RS = RS + R(I)*S(J)/R(1) 

1050 PRINT 

1055 PRINT“ CORRELATION 
COEF=";RS 

R.D. Biggs 
Baton Rouge, LA 
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Dear Editor: 

Thank you for publishing the ar- 
ticles on multiple linear regression 
(by Mike De Santis in January 1980 
and by Mikel Aickin in January 
1981). Aickin's program is fast, 
uses relatively little memory, and is 
more accurate than a program 1 
paid $95 to get. I am grateful for 
Aickin's lucid introduction to UP- 
DATE and SWEEP. 

A few minor errors crept in. The 
seventh value of D in Table 3 
should be 2, and the regression fpr 
the swimming pool example should 
be Y = 2.473 etc. And I believe 
that in the second paragraph under 
“UPDATE and SWEEP Al- 
gorithms'* the sentence should 
read: “Thus you can get M(k-hl) 
from knowing just M(k) and 
Y(k+1)." 

A person usually wants to know 
more about a regression than the 
coefficients, so I modified Aickin's 
program to calculate the coefficient 
of determination (R 2 ), the adjusted 
R 2 , and the F-statistic. The 
t-statistic for the A-variable in the 
swimming pooj example suggests 
that the A-variable should be 
eliminated, and elimination of the 
A-variable slightly improves the 
confidence level of the F-statistic. 



Regression coefficients: 

2: .985005894416 
1: 19.9271867787 
R 2 : .995622471934 
Adjusted R 2 : .994371749629 
F: 1592.07598399 
F/4: 398.018995998 

Hewlett-Packard HP-85 
10 DEFAULT OFF fa OPTION BASE 1 (a 
Y2=0 (a INTEGER I, J, K, L, N, P 
T 

20 DIM D(12), M(12), R(12), S(78), 

X( 12), R$[l] 

30 DEF FNL (Q) = Q*(Q-l)/2 
40 DISP “NUMBER OF VARIABLES ': 
50 INPUT L (a FOR 1=1 TO L(a M(I) 
,R(I)=0 (a DISP “TRANSFORM X( 
”;I;“) TO LOG (Y/N)”; 

60 INPUT R$(a IF R$=“Y" THEN R(I 
)-l 

70 NEXT I fa DISP “NUMBER OF CAS 
ES“; 

80 INPUT N fa FOR 1 = 1 TO L*(L+1)/ 

2 (a S(1) = 0 (a NEXT I (a FOR 1 = 

1 TO N fa DISP “CASE”; I 
90 FOR J= 1 TO L (a) DISP “X(”;J;‘‘ 

)”; 

100 INPUT X(J) fa IF R(J) = 1 THEN X 
(J)=LOG (X(J)) 

110 D(J)=X(J)-M(J) (a M(J) = M(J) + D 



(J)/l fa IF J= 1 THEN Y2 = Y2 + X( 
I) A 2 

120 FOR K= 1 TO J (a P=FNL(J) +K (a 
S(P) = S(P) + D(J)*D(K)*(I-1)/I 
fa NEXT K (a NEXT J fa BEEP 
130 NEXT I fa FOR 1 = 2 TO L (a T = I* 
(I+D/2 fa IF S(T)=0 THEN GOTO 
300 

140 FOR J = 1 TO L (a IF J = I THEN GOTO 
220 

150 IF J < I THEN Q = FNL (I)+J 
160 IF J > I THEN Q = FNL(J) + I 
170 FOR K=1 TO J fa IF K = 1 THEN 
GOTO210 

180 P=FNL(J)TK fa IF K < 1 THEN R = F 
NL(I) + K 

190 IF K > I THEN R = FNL (K) + I 
200 S(P)-S(P)-S(Q)*S(R)/S(T) 

210 NEXT K 
220 NEXT J 

230 FOR J=1 TO 1-1 fa P=FNL (I)+J 
(a S(P) = S(P)/S(T) (a NEXT J (a 
IF I = L THEN GOTO 250 
240 FOR J = I+1 TO L (a P=FNL(J) + I 
(a S(P) = S(P)/S(T) (a NEXT J 
250 S(T) = -1/S(T) (a NEXT I fa Z=M( 

1) (a PRINT “Regression coeff 
icients:" 

260 FOR 1 = 2 TO Lfa J = FNL(I)+1 (a 
PRINT I;“:“:S(J) fa Z=Z-M(I)* 

S(J) fa NEXT I fa PRINT “1:’\Z 
270 R2= (Y2-S( 1 )-N*M( 1 ) A 2)/( Y2-N* 
M(1) A 2) @ PRINT “R 2 : ”;R2 
280 PRINT “Adjusted R 2 : “ :1-(1-R2 
)*N/(N-L) 

290 F=(Y2-S(l)-N*M(l) A 2)/(L-l)/( 
S(l)/(N-L))(a PRINT “F:”;Ffa 
PRINT “F/4:“ ; F/4 <6 GOTO 310 
300 DISP “VARIABLE" ;I; “IS A LINE 
AR COMBINATION OF THOSE 
PRECEDING IT" 

310 BEEP fa END 

One significant relationship that 
inspires 100% confidence (by the 
F-test) is that between money and 
prices for the past 8 quadrennia: 



Implicit 


Adjusted 


Price 


Monetary 


Deflator ( = P) 


Base (=M) 


9/48 


53.79 


$37.6 billion 


9/52 


58.00 


40.2 


9/56 


63.25 


42.3 


9/60 


68.81 


43.9 


9/64 


72.93 


52.4 


9/68 


82.88 


65.6 


9/72 


100.29 


84.5 


9/76 


134.35 


117.3 


9/80 


183.23 


164.1 


P = 19.92 + .985 


* M (notice how 


close 


to unity .985 is) and R 2 is 


.9956. 


Since 1966 


> the Federal Re- 


serve 


has been 


increasing the 



monetary base faster than the real 
gross national product, and for the 



march 1981 Personal Computing 9 



last 6 years the quadrennial growth 
rate has been between 8% and 9% 
annualized. The (inflated) buck 
starts in the Oval Office, whenever 
the President sends an unbalanced 
budget to the Congress. 

Linear regression can't solve the 
inflation problem, but it can help to 
make it perfectly clear. 

Gordon D. Kirchhevel 
Chicago, 1L 

TRS-80/Base 2 
Labels 

Dear Editor: 

After reading the article by Alan 
Walker in the July 1980 Personal 
Computing on cassette labels, I de- 
cided it would be a good way to get 
my own tape library in order. 
However, the program was written 
for the PET and I own a TRS-80 
Level II and a Base 2 Model 800 
printer. 

Converting the program was 
both educational and fun. The fol- 
lowing program resulted. The main 
program follows the original very 
closely. Most of the changes were 
made to make the Base 2 happy. 

1 CLEAR 200 

8 LPRINT CRH$(27);CHR$106) 

10 CLS 

200 PRINT “PRESS ANY KEY TO 
START 

210 A$ = INKEY$;IF A$=“" THEN 210 
2^0 Cl S 

500 FOR 1=1 TO 2 
505 S$(I)=“”:P=0 

510 PRINT “ENTER A /-/ WHEN COM 
PLETED” 

520 PRINT “ENTER THE PROGRAMS 
ON SIDE";I 

525 PRINT “(MAX. 30 CHARACTERS)" 

530 PRINT: P=P+1 

540 PRINT “PROGRAM #" ;P 

550 INPUT AS 

560 IF A$=“-" THEN 620 

570 IF P=1 THEN SS(I) = AS: GOTO 590 

580 SS( I ) = S$( I ) -h “ : " + AS 

590 L(I) = LEN (S$(I)) 

600 IF L(I) > 36 GOTO 700 
610 GOTO 530 
620 NEXT I 
630 GOTO 800 

700 ’* TOO MANY CHARACTERS* 

710 PRINT “THE PROGRAMS YOU 
HAVE ENTERED FOR THIS" 

720 PRINT “SIDE ARE TOO LONG. YOU 
MIGHT TRY USING" 

730 PRINT “ABBREVIATIONS FOR 
ONE OR MORE OF THEM." 



FEEDBACK 



740 PRINT 

750 PRINT “PRESS ENTER WHEN 
READY TO REDO THEM" 

770 A$ = INKEY$: IF A$ = “ " THEN 770 
ELSE 10 

800 ’*SET UP STRINGS FOR PRINT 
OUT* 

810 CSC 1) = S$(1) : CS(2) = S$(2) 

820 FOR J = I TO 2 
830 FOR 1=1 TO 37-L(J) 

840 C$(J)=C$(J)+ “ " 

850 NEXT 1 

860 N$(J) = RIGHT $(STR$(J),1) 

870 NEXT J 

1000 ’*SELECT PRINTOUT* 

1010 CLS 

1020 PRINT “ l-PRINT CASSETTE BOX 
LABEL" 

1030 PRINT :PRINT “2-PRINT CAS 
SETTE TAPE LABELS" 

1040 PRINT : PRINT “3-PRINT BOTH" 
1050 PRINT :PRINT “WHICH ?" 

1060 AS=INKEY$: IF AS = “ "THEN 1060 
1070 IF AS < “1“ OR AS >“3" THEN 
1060 

1080 A = VAL (AS) 

1090 ON A GOTO 1100. 1200, 1300 
1 100 GOSUB 2000: GOTO 6000 
1200 GOSUB 3000: GOTO 6000 
1300 GOSUB 2000: GOSUB 3000: GOTO 
6000 

2000 '* PRINT CASSETTE BOX LABEL* 
2020 LPRINT 

2030 LPRINT STRING$(39,45): 

2040 LPRINT “." 

2050 FOR I = 1 TO 4 

2060 LPRINT “!"; TAB(40);“!" 

2070 NEXT I 
2080 LPRINT “!"; 

2090 LPRINT STRING$(39,45): 

2100 LPRINT “!" 

2110 LPRINT “!" + N$(l)+‘‘ "+C$ 

( 1):TAB(40);“!" 

2120 LPRINT “!” + N$(2)+“ ” + C$ (2); 
TAB(40);“!" 

2130 LPRINT “!"; 

2140 LPRINT STRING$(39,45); 

2150 LPRINT “!" 

2160 LPRINT “!";TAB(40);“!" 

2170 LPRINT “ !":CHR$( 14)“SIDE 
1:"CHRS( 14); 

2180 LPRINT TAB (35);“!" 

2190 LPRINT “!";TAB(40);“!" 

2200 LPRINT “ !" +C$( 1);TAB(40);“ !" 

2210 LPRINT “!";TAB(40);“!" 

2220 LPRINT “!";TAB(40);“!" 

2230 LPRINT “ !";CHRS(14)“SIDE 
2:"CHR$(14); 

2240 LPRINT TAB (35)“!" 

2250 LPRINT “!";TAB(40);“!" 

2260 LPRINT “!"+C$(2);TAB(40);“!" 

2270 FOR 1 = 1 TO 5 

2280 LPRINT “!";TAB(40);“ !" 

2290 NEXT I 
2300 LPRINT “!"; 

2310 LPRINT STRING$(39,95); 

2320 LPRINT “!" 

2340 RETURN 
3000 ’*TAPE LABEL* 

3010 FOR J=1 TO 2:BL$=“ ” 

3020 LPRINT 

3030 LPRINT STRINGS(34,45); 

3040 LPRINT “." 

3050 LPRINT “!";CHR$(14)“SIDE";J; 
CHR$(14);TAB (30);“!" 

3070 L = 34-L(J) 

3080 Ll=INT(L/2) 

3090 FOR 1 = 1 TO LI 
3100 BL$=BL$+“ ":NEXT I 



3110 LPRINT “!"; 

3120 LPRINT BL$;S$(J); 

3130 FOR 1=1 TO L-Ll : LPRINT“ 

“;:NEXT I 

3140 LPRINT “!" 

3150 LPRINT “!" 

3170 LPRINT STRING$(34,42); 

3180 LPRINT “!" 

3190 LPRINT 

3200 LPRINT TAB(7)STRING$(22,95); 
TAB(35)" !" 

3210 FOR 1=1 TO 2 

3220 LPRINT “ !";TAB(6)“!";TAB(29) 

“!";TAB(35)“!" 

3230 NEXT I 

3240 LPRINT “!"TAB(6)“!";TAB(7) STR 
INGS(22,95);“ !"TAB(35)“!" 

3250 LPRINT “!";TAB(35)“!" 

3260 LPRINT “ !";CHR$( 14);TAB(5) 
“JACK CURLEY’ ’ ;CHR$( 14);TAB(23V “ ! " 
3280 LPRINT “!";STRINGS(34,95);“ !" 
3400 NEXT J 
3420 RETURN 
6000 END 

Lines 2170, 2230, 3050 and 
3260-CHRS(14) is the Base 2 con- 
trol code to turn the elongated 
character mode on and off. The 
rest of the changes were in the box 
and label print subroutines to run 
the Base 2 printer instead of the 
Commodore. 

John Curley 
Cedar Rapids, IA 

Data Base Bugs 

Dear Editors: 

Your informative article, “How 
to Choose Data Base Management 
Programs," made a good start 
toward explaining a vital and dif- 
ficult subject, and I wish to thank 
the authors for their compliments 
on our DB Master program. 

However, your aiticle contained 
a few ambiguities and misconcep- 
tions which 1 would like to clear 
up. 

First of all, although most of DB 
Master is written in BASIC, the 
program's most critical elements 
are written in 16K (that's right — 
over 16,000 bytes) of machine lan- 
guage code. This includes our 
modified DOS (about 4K, including 
a “chain" routine which runs five 
times as fast as Apple's) and the 
entire ISAM file system (about 
12K). 

And speaking of ISAM, DB Mas- 
ter’s file system is far more sophis- 
ticated than the one described in 
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the article. Rather than storing 
pointers to each individual record 
(which wastes a tremendous 
amount of storage space) DB Mas- 
ter maintains an index which in- 
cludes only the highest key value in 
each data block. When performing 
a primary key search, it is simple 
matter to determine which data 
block contains the desired record. 
That block is then loaded from a 
disk and searched in RAM for the 
appropriate data. As mentioned in 
the article, this process takes less 
than three seconds. Our secondary 
key searches, which do require 
one-to-one, key-to-record pointers, 
take roughly twice as long. 

By adding a second level of 
ISAM indexing, which we have 
done with DB Master, additional 
diskettes (or volumes) of data may 
be indexed at a cost of less than 50 
bytes each. 

The first index, which is always 
in RAM, holds the highest key for 
each volume, and each volume 
contains an index to the data 
blocks included on that diskette. 

The article also discussed 
another program's “packing 
technique that . . . stores multiple 
records per diskette sector instead 
of the more commonly used 
method of one record per sector." 
Programs which cannot store mul- 
tiple records per sector are as obso- 
lete as entering data from front 
panel switches (ail Apple diskette 
only has 516 sectors.) 

For state-of-the-art data packing, 
see the DB Master User Manual, 
page 18: “ . . . the system will au- 
tomatically store 3 to 255 consecu- 
tive recurrences of any single 
character in just two or three bytes. 
This includes recurrences that 
cross multiple field boundaries, so 
that a number of consecutive 
empty fields will be packed into 
just two bytes on the disk." 

Thank you once again. 

Barney Stone, Co-author 
Stoneware 

Microcomputer Products 
1930 Fourth Street San Rafael, 

CA 94901 
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Editor's note: We'd also like to 
mention that two illustrations used 
in the article on pages 24 and 26 
were provided courtesy of Stone- 
ware. 



Same Problem, 

Two Solutions 

Dear Editors: 

The article on Goblin , the small 
system fantasy game, by Mr. 
Robert T. Nicholson which ap- 
peared in your December 1980 is- 
sue. was most enjoyable. But it ap- 
pears that the program contains a 
rather severe logic error. Permit 
me to explain my understanding of 
the problem. 

The string variable DOS defines 
the walls of a 36 square matrix 
which is used as the dungeon. Each 
character of this string represents 
the status of one wall of one room 

(W = WALL. C=CLOSED DOOR, 
L = LOCKED DOOR and 0 = 
OPEN DOOR). 

The problem lies in the means of 
accessing this character string. 

The error exi°ts in lines 4040- 
4060. A careful analysis seems to 
demonstrate that this algorithm will 
only access the first half of the DOS 
string. Thus, the dungeon matrix 
will always be a symmetrical ma- 
trix, with the axis of symmetry lo- 
cated on the main diagonal, that is, 
Rooms 1, 8, 15, 22, 29 and 36. 

For the casual player, the pro- 
gram will work fine until they are in 
a room on this main diagonal. In 
this case, for a room with each wall 
having a door, for example, closing 
the North door will also close the 
West door, and closing the South 
door will also close the East door. 
The effect will exist for every room 
in the dungeon but is directly ob- 
servable only in rooms on this main 
diagonal. Indeed, closing any door 
in any room will close the mirrored 



door in the mirrored room across 
the diagonal. 

In essence, the whole latter half 
of the DOS string is not used. My 
correction for the problem is as fol- 
lows: 

4040 Tl=INT(SO/6.1)+l 
4045 K =6 

4050 IF K > = SO THEN 4065 
4055 K = K+6 
4060 GOTO 4050 

4065 T2=(5-(K-SO)+6 

4066 IF 12 > 2 THEN 11=42 = 
T1=T2 

4067 IF 12 = 3 THEN 11=11+6 
4070 T$ = DO$(Il,Il) 

While I am at it, I might as well 
point out that line 650 is redundant, 
Llv8) having already been defined 
in line 570. 

In any case, the game is quite en- 
joyable and I thank Mr. Nicholson 
for his effort in its creation. It of- 
fers considerable potential to other 
programmers who might wish to 
build on this as a start toward a 
dungeon game of their own. 

Roy S. Reichert 
Warren, NJ 

Dear pditors: 

Robert Nicholson's Goblin game 
in the December, 1980 issue is ex- 
cellent. I would not be surprised to 
see it achieve general acceptance. I 
was inspired to put Goblin up on 
the computer right away, and did 
so even before the December issue 
date. 

All is not roses, however. Gob- 
lin , as published, has a significant 
bug. Basically, the FNW function 
fails to keep the North-South and 
East-West walls separate. The sec- 
ond half of the DOS string is acci- 
dentally ignored. Whenever you 
open a door, another door opens, 
sometimes in the same room. The 
statements to correct this are: 

4050 IF 12 = 3 THEN 11 = 
(S0-T1*6)*6+T1 +43 
4060 IF 12 = 4 THEN 11 = 
(S0-T1*6)*6+T1 +37 

David W. Hamaker 
San Francisco, CA 
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POSTMAN DATA HANDLER 

Ver. 1 .0 - by Fred LaForest 

A machine language mailing list program that will do: 

• 650 Labels on a 35 track disk drive 

• 1534 tables on an 80 track drive 

• 10 fields (2 user defined) 

• FAST SORTS 500 records in 30 seconds (use any or all keys in 

any order) 

• Fully usable on a one (1) drive system (capacities shown are 
for a single drive system) 

• Any label stock W thru Vti' vertical (single label horizontal) 

• Print one label or a sequence of labels 

• Purge duplicates with or without user assistance 

• 9 digit zip code 

• Fast search on any field - random access- 3 second average 

• Easy screen for fast editing 

• REQUIRES MIN. 1 DRIVE and 32K OF MEMORY, TRS-80*, MOD I 

This program is now available in 2 different packages. 

1) A sample package that does all the functions of the full 
system (except the purge) and sells for $25 and is to be used as 
a sales tool only. This is a fully operational package but can not 
be enlarged or modified in any way. Comes with the complete 
documentation and credit can be issued to the real package 
if returned to its place of purchase within 20 days. 

2) The full program that includes the PURGE function with full 
documentation. This package will be updated as time goes 
on with new ideas so it includes a registration card. 

"Now it even works on Newdos-80* 

List Price $125.00 



Send $25 for Sample Package - if not everything you 
expected, return sample disk for full refund (less shipping). You 
can't lose!! 



SUPER-UTILITY 

by K. Watt 

- MAIN PROGRAM LIST - 



ZAP UTILITY 



Display Sector (Disk, File) 
Display Memory 
Compare Disk Sectors 
Copy Disk Sectors 
Verify Disk Sectors 
Zero Disk Sectors 
String Search 
Sector Search 
PURGE UTILITY 
Kill Selected Files 
Get Disk Directory 
Zero Unused Directory Entries 
Zero Unused Granules 
Remove System Files 
Kill By Category 
Change Name, Date, Pass- 
word, Auto Command 
Change File Paramaters 
Remove Passwords 
DISK FORMAT UTILITY 
Standard Format 
Format Without Erase 
Special Format 
Read Address Marks 
DISK COPY UTILITY 
Standard Copy With Format 
Standard Copy Without 
Format 



Special Copy ( to back up 
any protected disks) 
Purchaser Use - Only for his 
own personal disks. 

TAPE COPY UTILITY 

This program is to make back- 
up of any TRS-80 tape, no 
matter how it is recorded 
note again this program is 
or the use of the original 
purchaser for his own pro- 
grams only) 

DISK REPAIR UTILITY 
Repair Gat Table 
Repair Hit Table 
Repair Boot 

Read Protect Directory Track 
Recover Killed Files 
Check Directory 
MEMORY UTILITY 
Move Memory 
Exchange Memory 
Compare Memory 
Zero Memory 
Test Memory 
Input Byte From Port 
Output Byte To Port 
Memory To Disk 
Disk To Memory 



- For TRS-80, MODI - 



THE CREATOR 

The CREATOR is a new type of program for the micro- 
computer operator. Yes operator!! Easy enough for the person 
just getting into the market. Use and create a program that is 
very sophisticated that programmers will comment highly 
about. The program will create error free basic programming 
code. Not almost ready to run BUT READY TO RUN WHEN YOU 
ARE FINISHED. YES, gives birth to a program. Just answer simple 
questions and have a simple background in the disk system of 
your computer (if you read your basic manual when you have 
questions you will have no problems). THIS PROGRAM IS NOT A 
DATA BASE!! 

Now in the package comes the report generator that is in 
the same concept as the CREATOR. It is called REPORTER. This 
program creates report output for the CREATOR for either 
screen or printer. 

These 2 programs are on one diskette and are available for 
only $295 complete. The system requirements are one of the 
below 



TRS-80 MOD I, 32 K DISK 
TRS-80 MOD II, 64K DISK 
APPLE II, 32K DISK 



This is the most outstanding programming package avail- 
able from anywhere. Nowyou can create INVENTORY SYSTEMS, 
PAYABLES and RECEIVABLES, CHECK REGISTER and EXPENSE 
REGISTER, and MUCH MORE! 



This package is ready for delivery only $295 for any one of the 
systems above (PLEASE STATE SYSTEM WHEN ORDERING). 

A- 



U 



10% OFF 



Save 10% this month 
Software Only!! 



OTHER THINGS OF INTEREST 

For The TRS-80* MOD I 



ol-oU Ml the top ot The line in 
communication packages, MOD I. 

List Cash Discount 

$150.00 $137.00 

LEX-II MODEM answer/ orig. 

List Cash Discount 

$179.00 $139.00 

SINGLE 5V4 DISK DRIVES 40 Track 
with Power Supply and Case. 

List Cash Discount 

$399.00 $299.00 

DUAL 5V4 DISK DRIVES 40 Track 
with Power Supply and Case. 

List Cash Discount 

$799.00 $579.00 



80 TRACK DRIVES with Power Supply and Case. 
List Cash Discount 

$650.00 $410.00 

DUAL DRIVES 80 Track 
with Power Supply and Case. 

List Cash Discount 

$1100.00 $800.00 



All hardware must be pre-paid to receive cash discount 

or 



For a more complete overview, send a self addressed stamped 
envelope. This program is sold on disk only and retails for $49.95. 



Use your Master Card and Visa 




^ —— SOFT SECTOR marketing, 

Dealer inquiries invited. SmSa&R i ncorporated k-434 Dealer inquiries invited. 

6250 Middlebelt . Garden City, Ml 48135 . 1 (313) 425-4020 




C.O.D. - Certified Check, M.O. or Cash only. Sorry no C.O.D. over $ 1 50.00! Most orders shipped next day. All orders must have shipping included. Please add 2% 
or $2.50, which ever is higherfor shipping. Michigan residents, please add4% tax. Add extra $1 .50 for C.O.D. Personal checks take 3 weeks to clear. Send $1 .00 
for catalog - get $2.00 credit on next order. 
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An 

innovative 

word 

processing 

system 

for 

TRS-80* 
MOD I 





©1980 

by 

David 

Welsh 



A 



LAZY WRITER Takes on Scripsit® by Radio Shack® and Electric Pencil®® 

Has all the things that other word processing programs should have Easy to use, written all in machine code / It permits the inserting and deleting 
by characters, words, sentences, and paragraphs / Page scrolling up and down / Search ahead of the cursor or behind the cursor for any character/ 
The cursor can be moved up, down, left and right / You can seek top of file and bottom of file / Block move of text, block delete of text/ Search and 
replace or search delete / Unlimited insert (to the limit of your machines memory) / Permits use with lower case / 

Has things that other programs should have, but don’t. Upper and lower case output to your printer (if your printer accepts lower case) without 
having your computer modified. ON UPPERCASE ONLY MACHINES: This program marks the capital letters so you can see which letters are CAPITALS and 
which are not. / Will change all upper characters text to lower case or all lower case to upper, A SINGLE COMMAND / Will capitalize the first letter of all 
sentences and all proper noun I's, WITH A SNGLE COMMAND / LOADS ANY ELECTRIC PENCIL / FILE. ASCII SAVED FILES. EDTASM FILES or BASIC PROGRAMS 
SAVED ASCII / Permits installing special control characters in your text for your printers special features, like double wide or condensed print/ Definable 
screen length and definable print length to 255 characters wide / Screen editing that is not final till your command. This means that you can edit your 
file on the screen and if you don't like how it reads you can cancel and leave it the way it was/ You can append files(which means that you can put one 
file to the end of another file) / No lost characters at the end of the line, even for the fastest typist / A directory of all your files is available to the user 
without leaving the program / Saving programs to disk easy enough for the non-computer user / To save memory, not all the program modules are in 
memory at one time but are called from the disk as needed / You can set tab positions like on a typewriter / 10 CUSTOM COMMAND KEYS for the 
experienced user there is a command file that permits many special functions that are all user defined ( not enough space for better explanation in ad. 
send for complete overview) / Program has HELP file that is a short review of the commands that are available / 



Standard Printer Module. This printer module is provided for the user as a standard feature. Optional special printer routines for custom printer will be 
available in the near future. In this original release, it has the following printer drivers and will support the following printing devices: RS232, TRS232 and 
PARALLEL printer ports. You have the following format commands: Justifies Text, Centers Text, Centers Title, Line Spacing. Line Length from 3-255 
characters and Set Margins / Also send any ASCII 
code to any printer from the text / Save formatted 
text to the disk for spooling later / Information for 
customer to load his own special printer driver / 

Printing can be stopped and started by the user at 
any time and then restarted where you left off / You 
can print entire file or just print to bottom of the page / 

Communication Package. RS232 COMMUNICA- 
TION TERMINAL PROGRAM permits you to communi- 
cate with other computers. Transfer files from one 
machine to another. Permits dumping memory a- 
cross the phone lines. Receive files from other TRS- 
80'sand “Shake Hands" with larger computers. This is 
the complete system called LAZY WRITER. There is no 
package written for the TRS-80* that is as compre- 
hensive. This package is available for the 
TRS-80* MOD 1, 32K or larger with at least 
a single disk drive. List price is from 



VISA* 



$ 125.00 

Dealer Inquiries Invited 



^ 434 



■OFT1ICTOR MAAKITINO, 

INCORPORATED 



6250 Middlebelt • Garden City, Ml 48135 

(313) 425-4020 

C.O.D - Certified Check. M.O. or Cash only. Sorry, no C.O.D. over 
$150.00! Most orders shipped next day All orders must have shipping 
included. Please add 2% or $2.50, which ever is higher for shippin 
Michigan residents, please add 4% tax. Add extra $1.50 for C.O 
Personal checks take 3 weeks to clear Send $1 .00 for catalog - get 
$2.00 credit on next order. 




Complete 
support for 
Spinwriter, Diablo, 
Qume & 737 Centronics 
Printers, to use all of the 
features these printers offer. 

Hanging Indents 

Newsletters for users of this system 
to keep them informed of any questions, 
problems and special products made for 
use with this system. 

Modify this package for TRS MOD III 

Program to do form letters. 
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ANNOUNCING THE NEW 

TYPRINTER 221 



$2850 



The Intelligent Alternative 



Additional Options Built-in Fe 

™ 4Kor 16K RAM Memory which can be used as INPUT or OUTPUT The 221 Centers Copy Automati 
Buffers. Also use as an Automatic Spooler to your computer. Bi-Directional Bold Face and Underlines Auton 

Communicatons from The 221 to your Pet, Apple or TRS-80. Nothing else Types in Three Pitches and dot 

to buy. Lawyers, Accountants and others will find our Automatic Strike-Out Spanish, French, German, Italiai 
Type and High Density Spacing options very useful. And much, much more! 

Call 714/778-3443 for the distributor in your area. 

HOWARD INDUSTRIES 

Copyright 1980, by Howard Industries, Inc. 



2031 E. Cerritos Ave. 7K 
Anaheim, California 92806 







Hi 


i ■ 1 1 ft 1 i ihl i ■ f : 
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An Apple goes to China 



BY JAMES S. COAN 



he summer of 1980 brought the 
realization of a dream that my 
family has had for many years — a 
visit to China. My wife, whose 
mother is Chinese and whose 
father was an American from Il- 
linois, grew up in China and came 
to the United States in 1949. With 
the growing normalization of rela- 
tions between the United States 
and the People’s Republic of China 
it has become easier for people like 
us to travel to China. Thus, with 
passports in hand, we began plan- 
ning to spend the months of July 
and August, 1980, there visiting re- 
latives and friends spread from 
Guangzhou (Canton) to Bejing 
(Peking). 

Enter Apple 

It seemed appropriate for me to 
pursue my interest in computers, 
especially since a number of the 
persons we would be visiting are 
associated with schools, colleges 
and research institutes. By March 
several invitations to give talks had 
already arrived. Ideally, I wanted 
to present an educational institu- 
tion with a microcomputer. My call 
to Apple Computer, Inc. was re- 
turned by Stephen C. Shank, Far 
East business manager. Shank said 
the company might be interested in 
supplying an Apple with disk for 
just such a presentation. Apple had 
already arranged to participate in 
the first commercially-sponsored 
exhibit of American electronic 
equipment to be presented in the 
People’s Republic of China August 
15-24, 1980, at the Guangzhou 
Trade Center Fair Site. A slight ad- 
justment in my family plans would 
accommodate my attendence there 
too. 

Thus encouraged, I made in- 
quiries about the potential difficul- 
ties associated with carrying a 
computer through customs. It 




Workers at a welding factory in Guangzhou gather to see the Apple II computer. 




The Apple II Plus is set up at Chekang Medical College in Hangzhou , China . 



seems that a letter from an institu- 
tion in China stating that it would 
be happy to receive the article 
should make it possible to avoid 
paying duty. My wife, who has a 
cousin at Chekang (Zhejiang) Med- 
ical College in Hangzhou 
(Hangchow), put me in touch with 
the president of the college. The in- 



stitution would appreciate having a 
microcomputer presented to it. 

By this time we had confirmed 
flight reservations to Hong Kong 
and the pieces were beginning to fit 
into place. A call to Stephen Shank 
confirmed that an Apple computer 
with disk would indeed be donated 
and that his office had processed 
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the paperwork. He commented 
that of course I had obtained the 
necessary export license. Hadn’t I? 
What export license? 

With a June 22 departure date, 
June 6 didn’t seem like a good time 
for me to begin the process of ob- 
taining the license. A couple phone 
calls confirmed that I had pushed 
myself to the wall. Not only did I 
require an export license to take a 
sophisticated piece of electronic 
equipment to “Red China,” but 
learned that the process usually 
takes at least three weeks. A sec- 
ond phone call to the Department 
of Commerce in Philadelphia late 
Friday afternoon connected me 
with an efficient civil servant who 
placed the required forms in the 
mail. These forms arrived at 10 
a.m. the next day. Bless the U.S. 
Postal Service (this time). I quickly 
filled out the forms and sent them 
by Express Mail to Washington, 
D.C., with a covering letter ex- 
plaining the situation and request- 
ing any possible consideration that 
could be given to process the appli- 
cation in time. By June 19, I had an 
Apple computer and an export 
license. 

During this time there were other 
problems to be solved. China runs 
on 220 volts at 50Hz. An Apple 
power supply with a 1 10/220 switch 
readily took care of that. What kind 
of TV monitor could I find in Chi- 
na? My wife’s sister put me in 
touch with an electronics expert 
living in Chicago who had done 
some consulting in China. I 
would have no trouble with an R/F 
modulator using UHF for black 
and white — surely the Chinese 
could do a lot without color. I con- 
sidered buying a monitor here from 
my friendly computer store but that 
would be one more thing for us to 
carry through a couple of plane 
changes. At this point, a friend 
commented that if you can’t get 
something in Hong Kong, it 
doesn’t exist. Brilliant! 

Enter Delta Communication 

Fortunately, we spent over a 
week in Hong Kong. During that 
time I found several vendors selling 
a variety of microcomputers. One 
of the people I located was 
Raymond Ng of Delta Communica- 
tion Service, distributor of Apple 
Computer in Asia. After several 
phone calls and a pleasant visit, 



Raymond convinced me that 
wherever the Apple was going, the 
folks using it would benefit greatly 
by having a color monitor. He then 
donated a nice color monitor and 
the required transformer. Now I 
had a complete system. 

In the week we spent in 
Guangzhou, I gave demonstrations 
to several groups and many indi- 
viduals. My wife’s cousin intro- 
duced me at a factory and a re- 
search institute. At first many 
people thought a microcomputer 
must be a hand-held calculator. A 
brief demonstration made it clear 
that the microcompter was some- 
thing else again. 




A Chinese instructor eagerly tries his 
first program on an Apple II. 



Few people at the factory had 
ever heard of a computer, let alone 
one that could be carried around. 
Following a short demonstration, 
however, one worker (after some 
coaxing) came forward and did 
some calculations in immediate 
mode. One institute I visited had a 
Chinese-made “Nova-like” 
minicomputer with external stor- 
age consisting of paper tape. The 
80-column printer cost them about 
$55,000. 1 didn’t ask what the com- 
puter itself cost. Needless to say, 
the Chinese were excited to see the 
Apple perform. 

On July 28, we arrived in 
Hangzhou. The presentation of the 
Apple II Plus to Chekang Medical 
College was scheduled for August 
1. Even though the college was 
closed for vacation at the time, the 
president, several instructors and 
several students were there. Set- 
ting up the equipment went like 
clockwork. 



In addition to the machine itself, 
I added my books, some magazines 
and catalogs to the books which 
originally came with the Apple. 
Many Chinese interested in techni- 
cal subject areas read English 
rather well. After running through 
some of the demonstration pro- 
grams from Apple and some others 
which I prepared, I asked for 
volunteers. Several of the teachers 
had obtained a BASIC programming 
book written in Chinese so they 
were anxious to actually try out 
what they had been reading. In no 
time at all, one of the teachers had 
written and modified a short pro- 
gram. (I later met a man who had 
been teaching 8080 programming 
for two years without ever having 
seen the chip.) 

I also had the opportunity to talk 
with eight instructors from the 
Computer Science Department of 
the University of Nanking. While 
there, I saw two Chinese comput- 
ers and a printing terminal for a 
U.S. -made machine that had been 
sent off for repairs after the first 
week. 

In Bejing I visited a factory and a 
research institute. Both had sub- 
stantial Shanghai-made computers. 
The factory does its payroll for 
6,400 workers on its machine. Each 
computer I saw could run BASIC or 
ALGOL. Several machines ran 
timeshared BASIC for 16 users. 

The interest in microcomputers 
and microprocessors in China fo- 
cuses on applications appropriate 
to Chinese problems. Microwave 
ovens, car braking systems, games 
and word processing hold little in- 
terest for the Chinese. One factory 
I visited is very interested in using 
a microprocessor for numeric con- 
trol. The factory is currently using 
an analog device that reads 
punched paper tape to control a 
30-ton milling machine. Develop- 
ment time could be shortened and 
the number of data points could be 
increased through the use of a 
microprocessor. 

Now I am back home using my 
word processing system almost dai- 
ly. The incredible experiences of 
the ‘summer of 1980’ are fading 
into the distance and I am on the 
lookout for an opportunity to make 
a return visit at some future time. 



James S. Coan is author of Basic 
BASIC, Advanced BASIC and 
Basic FORTRAN. 
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Computerized Slot Machines Okayed for New Jersey 



Summit Systems, Inc. has been 
granted prototype licenses by the 
New Jersey Casino Control Com- 
mission for four models of 
microprocessor-based slot ma- 
chines. A license from the Commis- 
sion is a prerequisite before gaming 
products can be marketed and in- 
stalled in New Jersey. 

‘ ‘ Because the New Jersey gaming 
market is important and since New 
Jersey requires diversified sources 
for gaming equipment, this pro- 
totype approval is a very significant 
development for Summit,” said 
James W. Halverson, president of 
Summit. Similar approval was re- 
ceived from the Nevada Gaming 
Commission earlier in 1980. 

Summit plans to market its slot 
machine products exclusively 
through Summit Distributing Com- 
pany, who have applied to the State 
of New Jersey to install these 
machines in the Playboy Casino in 
Atlantic City. 

“Summit’s microprocessor 
technology protects against slot 
machine cheating, reduces 
maintenance and downtime and 
provides computerized accounta- 
bility and financial controls, while 
retaining full traditional player ap- 
peal,” Halverson said. 




Here is the heart of the computerized bandit: two palm-sized circuit boards. They 
are shown here in front of two full-sized slot machines. 



400% Growth Forecast for Mini/ Micro Peripherals 



More than $3 billion worth of 
peripherals for minicomputer and 
microcomputer systems were ship- 
ped in 1980, and the 1990 forecast 
is for shipment levels to rise more 
than fourfold, despite a decline in 
the unit prices of most items. These 
are the conclusion of a new 208 
page report from International Re- 
source Development Inc., a market 
research firm. 

Floppy disk drives, Winchester 
hard disk drives and other mass 
storage devices are expected to 



remain the single largest segment 
of the market, but the advent of 
514” hard disks will reduce the av- 
erage cost of mass storage per sys- 
tem. This will also hasten the trend 
towards smaller, compact desk-top 
computer systems. 

Although the report expects a 
trend in some sectors towards 
“paperless” processing tech- 
niques, the overall usage of prin- 
ters and paper in the “office of the 
future” is expected to increase. 
However, the continued trend to- 



wards distributed processing will 
bring with it a decrease in the aver- 
age speed of line printers, the re- 
port said. Character printers and 
teleprinters used in conjunction 
with minicomputer systems will, 
however, continue to trend to- 
wards the 1200 baud level. Total 
printer shipments for mini/micro 
systems will exceed $1 billion in 
1990, compared with some $500 
million in 1980, the report said. 
Half of the 1990 shipment figure 
will be accounted for by non- 
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MINI/MICRO PERIPHERAL SHIPMENTS, 1980 - 1990 

($ Million) 



Peripheral, Category 


1980 


1982 


1985 


1990 


Data Entry Equipment 


240 


370 


915 


1730 


Printers 


560 


780 


1010 


1185 


Memory 


300 


750 


1150 


1650 


Disk/Tape 


1000 


1850 


2565 


2670 


General Purpose Terminals 


650 


1100 


1650 


3450 


Datacommunications Equipment 


370 


665 


925 


1915 


Sub-Total 


3120 


5515 


8215 


12,600 


Integral Peripherals 


240 


260 


2115 


17,400 


Totals 


3360 


5775 


10,330 


30,000 



(Source: International Resource Development, Inc.) 



impact printers. 

“Amateur” programmers — both 
in the home and business 
environments — are already finding 
out that even simple programs con- 
sume plenty of memory. According 
to the IRD research staff, adding 
on additional memory modules will 
become a “way of life” for many 
future mini/mfcrocomputer own- 
ers. The report points out that 
memory prices will decline while 
labor costs increase, leading to an 
increased tendency to tolerate 
memory-inefficient programming 
techniques. An increasingly higher 
proportion of microcomputer pro- 
ducts will have built-in telecom- 
munications capabilities and will be 
used to access a variety of new in- 
formation services and data bases, 
predicts the report. IRD also ex- 
pects 1990 to bring $1.5 billion in 
mini/micro datacom peripherals. 

“Desktop mini/microcomputers 
and CRT terminals are currently 
sitting on about two million desks 
in the United States,” estimates 
Ruth Lipsitz of the IRD research 
staff, who compares this to the 40 
million “white collar” workers in 
the U.S. labor force. “That makes 
one terminal or microcomputer for 
each twenty desks in 1981, but by. 
the end of the decade, the propor- 
tion will be one in three,” Lipsitz 
said. She also expects a strong 
trend towards more data entry de- 
vices being coupled to desktop 
mini/microcomputers, with a rapid 
upsurge in the use of speech recog- 
nition subsystems for data entry. 

More than one hundred firms are 
currently manufacturing mini/ 
micro peripherals. Lipsitz believes 
that steady price erosion and com- 
petition will result in more than half 
of them dropping out of the market. 
“Xerox Corporation, owner of 
floppy disk leader Shugart and 
daisywheel printer pioneer Diablo, 
may emerge as the leading supplier 
of mini/micro peripherals in the 
1980’s,” Lipsitz said. She also sees 
Dataproducts and Centronics as 
potential challengers for the top 
OEM spot. 

The report predicts a “very 
strong IBM presence” in the mar- 
ket. “Currently IBM’s Information 



Systems Division is not a factor in 
the OEM peripheral market, but 
there are indications that several 
important new IBM printers and 
mass memory devices are going to 
be announced soon, and these 
could bring IBM into the OEM 
market with some excellent pro- 
ducts,” Lipsitz said. Other main- 
framers with significant production 
capacity for mini/micro peripherals 
include Control Data Corporation 
and Digital Equipment Corpora- 



Commodore International Ltd. 
has recently introduced three new 
products: the VIC 20, a full- 
featured, expandable color compu- 
ter system selling under $300; the 
CBM 8096, a high capacity business 
computer with 96K of memory; and 
the 8060 series of disk drives, a gen- 
eration of 8-inch floppy disk units 
offering multi-megabyte storage 
capacity and IBM 3740 data ex- 
change format compatibility. 

Color at Low Cost 



The VIC 20 offers a full range of 
special features and expansion 
capabilities rivaling the features of 
existing microcomputers selling at 
four or five times the cost, Commo- 
dore said. It connects to any televi- 
sion set or monitor and provides 5K 
bytes of memory. 

Features of the VIC (Video Inter- 



tion, according to the report. Data 
General and Prime are potentially 
important peripheral vendors “af- 
ter they have caught up with the 
demand for peripherals to go into 
their own mini-systems,” the re- 
port said. 

Full details on the report (#164) 
are available from International 
Resource Development Inc., 30 
High St., Norwalk, CT 06851 ; (203) 
866-6914. 



face Computer) include: color, 
sound, programmable function 
keys, memory expansion to 32K 
bytes, standard PETBASIC, full 
size typewriter keyboard, external 
expansion ports, 22 characters by 
23 line screen display, high resolu- 
tion graphics, graphics character 
set, joystick, paddles, lightpen, ex- 
ternal plug-in memory and program 
cartridges. 

According to Commodore 
Chairman Irving Gould, the com- 
pany is “providing a computer sys- 
tem which helps almost anyone get 
involved in computing quickly and 
easily . . . with enough built-in ex- 
pansion features to let the system 
‘grow’ with the user as his know- 
ledge and requirements become 
more sophisticated” 

The VIC 20 is designed so a first 
time user can begin using it im- 
mediately with plug-in program car- 
tridges, and build his system gradu- 



Three New Products from Commodore 
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The Commodore VIC 20 uses PET BASIC to supply the user with color (22 by 23) graphics 
and sound. Other features of this under-$300 computer are: light pen, joystick and paddle 
controls, plug-in program cartridges. The VIC 20 is fully interfaceable to RS232C, and is 
expandable to 32 K RAM. 



ally as his needs (or budget) allow, 
Commodore said. System 
peripherals will include a tape cas- 
sette unit, single floppy disk drive, 
printer and a broad range of add-on 
accessories that tailor the system to 
a variety of special applications. 

Additional special features, such 
as the computer’s RS232C interface 
capability, make it possible to use 
the VIC with a telephone modem 
for accessing telecomputing ser- 
vices such as THE SOURCE and 
Micro Net or communicating with 
other computers. Special interface 
cartridges will also enable the VIC 
owner to use a wide variety of 
peripherals now on the market, 
Commodore said. 

The new computer uses the in- 
dustry standard 6502 “computer on 
a chip” technology, originally de- 
veloped by Commodore’s MOS 
Technology subsidiary. It also uses 
a new MOD Technology semi- 
conductor device, called the VIC 
(Video Interface Chip), which in- 
corporates Random Access Mem- 
ory (RAM), Read-Only Memory 
(ROM) and video control circuitry 
all on the same chip. 

Get 96K of RAM 

The CBM 8096, an 80-column 
computer, provides 96K bytes of 
memory, a dramatic expansion in 
internal storyage capacity which 
permits large programs to reside in 
and cycle through the expanded 
memory space. 

A wide variety of special prog- 
rams containing computer lan- 
guages such as FORTRAN and 
COBOL, or sophisticated data base 
management and information re- 
trieval systems, become possible 
with this larger system, Commo- 
dore said. Expanded versions of 
VISICALC or OZZ also become 
possibilities, in addition to the ver- 
tical market applications opened up 
by the expanded storage capacity of 
a 96K microcomputer. 

When used in conjuction with a 
high capacity disk drive, the Com- 
modore microcomputer system be- 
gins to approach the internal/exter- 
nal storage capacity and power of 
minicomputers which retail for as 
much as three times the price of the 
system, Commodore said. 



8-Inch Floppy Disk Units 

The 8060 series of disk drives in- 
cludes the CBM 8062, with the abil- 
ity to store and access 3.2 mega- 
bytes of information at one time 
(approximately 600 pages of stan- 
dard typewritten information), and 
the CBM 8061 , which can handle up 
to 1.6 megabytes. Both units have 
two vertical disk drives, but differe 
in that the 8061 reads and writes one 
side of the diskette, while the higher 
capacity 8062 reads and writes both 
sides. 

Special advantages of the disk 
drives include: the highest data 
storage capacity available from 
Commodore for its PET and CBM 
microcomputers, compatibility 
with the IBM 3740 data exchange 
format, and compatibility with 



Commodore's smaller existing disk 
drive products. 

The disk operating systems of the 
8060 series are compatible with 
Commodore’s one megabyte 8050 
disk drive, as well as the smaller 
2040 340-kilobyte drive. Con- 
sequently, programs written on any 
of the three disk drives may be 
translated back and forth through 
the CPU, using the appropriate 
programs. 

All three products will be sold 
through Commodore’s existing 
network of computer dealers in the 
United States, and potentially 
through other consumer outlets, the 
company said. For more informa- 
tion contact Commodore Business 
Machines, Inc., 950 Rittenhouse 
Rd., Norristown, PA 19403; (215) 
666-7950. 
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Body’s Own Electrical Patterns Aid In Computerized Surgery 



A computerized electrical knife 
slides safely down the patient’s 
throat. Manipulated like a 
marionette, it is on its way to per- 
form stomach surgery. The knife is 
“smart” — programmed to adjust 
itself as it goes along. Vibrating 
50,000 times a second, it quickly 
makes the extra moves necessary 
to avoid damaging a ring of the 
esophagus. 

Before the operation, the pa- 
tient’s doctor consulted an “elec- 
trical atlas” of the human body. 
On the page marked “stomach,” 
the atlas listed a series of numbers 
that describe how the normal 
stomach responds to electricity. 
Electrodes were attached to the 
outside of the abdomen and a pain- 
less electric current gently probed 
the patient’s stomach. The electri- 
cal reading did not coincide with 
the “normal” range spelled out by 
the atlas, so the doctor’s decision 
was to operate. 

After the operation, the patient 
will monitor most of his or her own 
recovery at home with com- 
puterized medical equipment. One 
device performs regular blood 
tests, checking the effectiveness of 
prescribed medication at various 
times of the day. As the patient im- 
proves, he or she will check the 
“how goes it?” monitor evey day. 
This monitor reports pulse rate, 
blood pressure, visual acuity and 
muscle strength, telling the patient 
if he or she is headed for an espe- 
cially good or bad day. 

Right now, all of this remains 
science fiction, but just barely. Re- 
search leading to the “smart” sur- 
gical knives, an electrical atlas and 
computerized home medical 
equipment is well under way in the 
laboratory of Otto Schmitt, bioen- 
gineer, electrical engineer and 
biophysicist at the University of 
Minnesota. Schmitt already has 
nearly 60 patents to his credit and 
has given many others away to his 
students. He has been experiment- 
ing with electricity since he was 
five years old. 

The idea of computerized knives 
for surgery is not completely a new 



thought, Schmitt said. Many sur- 
geons already wield electrically 
powered knives but with no com- 
puter attachment. The high fre- 
quency vibrations of the blades 
currently in use are helpful because 
they stop bleeding as they cut. 
Such knives are especially useful 
for “endoscopic” surgery, in 
which the surgeon cannot actually 
see the operating site. 

The electricity used is not par- 
ticularly dangerous, Schmitt 
added. Although the voltage may 
be as much as 2000 volts, it is deli- 
vered as alternating current which 
reverses itself constantly, alternat- 
ing between positive and negative 
electrical potential. 

Adding the computerized aspect 
to these electrical knives is the new 
part of this technology, Schmitt 
said, and it is coming along well. 
Working with surgeons at the 
Veterans Administration Hospital 
in Minneapolis-St. Paul, a work- 
able model is now 95 percent com- 
pleted. A tiny computer chip at- 
tached to the knife handle adjusts 
the “electrical agressiveness” of 
the knife. Surgeons can easily 
change the speed with which the 
knife cuts, guide the knife to vari- 
ous depths automatically and 
switch swiftly from a cutting to a 
wound-sealing or drying pattern. 

Schmitt’s next step, which he is 
just beginning to work on, is to 
program this microcomputer chip 
to make its own adjustments, to be 
“smart.” “We want to hand-make 
each electrical cycle and be able to 
change it every 5 to 10-millionths of 
a second,” he said. Each pro- 
grammed pattern would be eras- 
able so it could be changed for the 
next patient’s operation. 

While working on the “smart” 
knife, Schmitt saw another 
problem — no one really knew how 
each kind of body tissue was af- 
fected by electricity. How much 
electricity does each organ soak up 
(its electrical resistance) and send 
back (its electrical reactance) at 
each frequency? Schmitt saw that 
an electrical profile of each organ, 
based on this two-part 



“impedivity” could be developed 
using 20 to 30 different frequencies. 
This problem led to his idea for an 
“electrical atlas” of the human 
body. Schmitt is now putting to- 
gether such an atlas, a reference 
work with sets of numbers describ- 
ing the normal electrical range for 
each organ at several frequencies. 
He finds the electrical limits for 
each organ by delivering safe elec- 
trical currents (100 to 400,000 hertz 
per second) to the organ and 
measuring what happens. 

Once the normal numbers are in 
place, the atlas could be used to 
diagnose medical problems. A pa- 
tient can be hooked up to the elec- 
trodes and the painless current will 
measure the reactance and resis- 
tance and compare it to the “nor- 
mal” numbers listed in the atlas. 
This quick electrical measurement 
can diagnose problems caused by 
changes in blood vessels, fat cells 
and other factors. Emphysema and 
atherosclerosis should not be hard 
to diagnose, Schmitt said. 

Preliminary “normal” electrical 
profiles, 66 numbers apiece, are 
now available for the heart, lung, 
stomach, esophagus, duodenum, 
colon, intestines, skin, liver, ton- 
gue, cheek, bladder, blood and 
fatty tissues, Schmitt said. Re- 
search is under way with teams 
from four Minneapolis-St. Paul 
area hospitals to refine measure- 
ments for the heart, which has long 
been known to have important 
electrical rhythms. 

More experimental work is also 
being done on “live dogs, live rats, 
live graduate students and me,” 
Schmitt said. Analysis of the brain 
is next. As new as it is, the proce- 
dure is much safer than X-rays, he 
added. The current can be concen- 
trated on one organ at a time, sev- 
eral sets of data can be combined 
and the whole process can eventu- 
ally replace much exploratory 
surgery. 

Only about 10 percent of the 
atlas is now completed, Schmitt 
said, and many of the measurement 
instruments have had to be in- 
vented along the way. Some deep 
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internal organs are hard to reach, 
electrodes tend to fall off and mea- 
surements must be extraordinarily 
precise. Some unexpected indi- 
vidual differences are turning up, 
Schmitt said. A few people seem to 
have almost electricity-proof skin, 
and the skin of a man has a very 
different electrical profile than a 
woman’s skin. 



Even before the atlas is finished, 
there should be progress on the 
computerized medical devices for 
use at home, Schmitt said. Some 
already used in hospitals can be 
adapted for home use and others 
will have to be invented. Schmitt is 
now working on a “how goes 
it?” monitor, chronic care devices 
such as automatic massagers, 



heart-lung monitors with distress 
valves, “jitter” meters to measure 
nervousness, alcohol blood level 
monitors, sperm counters and body 
rhythm monitors. 

— University of Minnesota 
News Service 



Lower Cost Computer and Business Software Announced by HP 




A Hewlett-Packard Series 80 graphics system includes HP-83 personal computer , 
flexible disc memory, printer and graphics plotter. 



By eliminating the built-in ther- 
mal printer and cartridge tape 
mechanism from its HP-85 per- 
sonal computer, Hewlett-Packard 
has been able to produce another 
version of its personal computer 
that is about $1,000 cheaper than 
the original HP-85. Dubbed the 
HP-83, the new computer sells for 
$2,250 and is in all other respects 
identical to its predecessor. With 
the addition of the HP-83, 
Hewlett-Packard now refers to its 
personal computers as the Series 
80 computers. 

Like the year-old HP-85, the 
HP-83 is a typewriter-sized com- 
puter with an integrated high- 
resolution CRT and keyboard, en- 
hanced BASIC language and un- 
usually powerful graphics 
capabilities, Hewlett-Packard said. 

Because of the availability of two 
types of floppy disk drives that can 
store between 270 kilobytes and 5 
megabytes of data, it is no longer 
essential to have a built-in tape 
unit. Similarly, the availability of 
external printers and plotters that 
can work with the HP-85 make a 
built-in printer unnecessary. 

In addition to announcing the 
new computer, HP has also intro- 
duced some new business software 
packages. These include the In- 
formation Management Pac, which 
provides a data base management 
tool for applications such as list- 
keeping, inventory and reporting, 
and the Graphics Presentation Pac 
for producing charts and text for 
reports and overhead projection 
transparencies. 

The Series 80 machines also 



support HP’s VisiCalc PLUS, an 
enhanced version of the “elec- 
tronic worksheet” software that 
lets the user produce four-color 
charts and graphs from VisiCalc 
tables. 

The Information Management 
Pac gives Series 80 systems a data 
base management tool for access- 
ing, modifying, searching and sort- 
ing data. Data base totaling and 
statistics are included, as are report 
and graphics generation capabil- 
ities. Creating, updating and print- 
ing out customer or mailing lists, 
inventory records, catalogs, and 
other data bases are quick and 
simple with these programs, the 
company said. The list price for 
this package is $200. 

The Graphics Presentation Pac is 
a set of programs that lets the user 
make four-color overhead projec- 



tion transparencies or report copies 
of text, bar charts, pie charts and 
line charts. Management reports, 
customer presentations, sales 
seminars and other meetings and 
reports can all benefit from the 
graphics this package generates. 

Three different character sets, 
nine variable letter sizes, and six 
different line and hatching styles 
are available. Greek and European 
characters, slanted or upright 
characters, three alternate high- 
lighting styles (centered, under- 
lined or both) and up to 25 slices 
per pie chart are other available 
features in this $200 package, 
Hewlett-Packard said. 

For more information on these 
products, contact: Inquiries Man- 
ager, Hewlett-Packard Co., 1507 
Page Mill Rd., Palo Alto, CA 
94304. 
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☆ ☆"5^ Announcements 



Microcomputers and 
Education Conference 

The second annual tri-state con- 
ference, Microcomputers and 
Education, sponsored by 
CATALYST, Jersey City State 
College, will be held March 6 and 
7. The conference will examine the 
uses of microcomputers in the 
school and college curriculum and 
ways to improve computer literacy 
at all levels of education. 

Over a dozen speakers will par- 
ticipate in the conference. Ten 
main sessions, fifty workshops and 
over a dozen exhibits will be fea- 
tured. There will be special ses- 
sions for administrators and 
teachers. 

Conference fee is $75. For more in- 
formation contact Microcomputer 
Conference, CATALYST, Jersey 
City State College, 2039 Kennedy 
Blvd., Jersey City, NJ 07305; (201) 
547-3094. 



Courseware Magazine 

Each issue of Courseware 
Magazine, designed and 
documented for educational use, 
will be offered in three versions: 
Apple II, Pet, and TRS-80 Level II. 
Machine-readable programs will be 
provided on a cassette tape so they 
may be used right away by teachers 
and their students, or parents and 
their children. 

Each issue of Courseware 
Magazine will contain two prog- 
rams selected from the pre-college 
curriculum areas of Business, Con- 
sumer Economics, English, Fine 
Arts, Foreign Language, Industrial 
Arts, Mathematics, Physical Edu- 
cation, Science, and Social 
Studies, or from the area of 
teacher-assistance programs. 

Each student program in the 

magazine will be accompanied by a 



complete teacher’s guide, a stu- 
dent’s guide, worksheets (if applic- 
able), suggestions on how to adapt 
programs for individual classroom 
lessons, a description of variables 
used in the program, and a full list- 
ing of the program. Teacher prog- 
rams (computer managed instruc- 
tion, computer supported instruc- 
tion) will be accompanied by a user 
guide. 

For more information contact 
Dr. Dan Isaacson, Editor and Pub- 
lisher, School of Business, Califor- 
nia State University, Fresno, CA 
93740. 



Designing Software 

‘‘Designing Software Educa- 
tion'’, a two-day seminar, will be 
held in four cities this spring: 
Washington on March 12 and 13, 
New York on March 19 and 20, 
Chicago on March 26 and 27, and 
Boston on April 2 and 3. 

Developed for managers and 
training personnel charged with 
user and internal education, the 
seminar will focus on system 
documentation, classroom educa- 
tion, cassette workbooks, video 
production and computer-based 
instruction. 

Registration is $540 per person. 
For more information contact 
Shirley Mixon Seminars, 501 Em- 
bers Dr., Marietta, GA 30067; 
(404) 955-3183. 

Interface ’81 

The ninth annual Interface con- 
ference, devoted to data com- 
munications, distributed data pro- 
cessing and networking, will fea- 
ture a 64-session conference and 
more than 200 companies on the 
exhibit floor. 

Scheduled for March 30 - April 2 

at the Las Vegas Convention 



Center, the conference will include 
11 half-day seminars featuring na- 
tional experts in discussion of 
various topics, including: DDP, 
Networking, Fiber Optics, Local 
Network Security, Satellite 
Strategies, International Network- 
ing, SBS and Its Alternatives, 
SNA '81 Update, Office Systems 
Planning, Business Graphics and 
Technology for Tomorrow. 

Registration fee for all four days 
of conference sessions and exhibit 
floor admission is $125: one day 
conference/exhibit floor admission 
is $65; exhibits only admission is 
$10. For more information on 
Interface ’81, contact The Inter- 
face Group, 169 Speen St., 
Framingham, MA, 01701; (800) 
225-4620. In Massachusetts: (617) 
879-4502. 



Executive Conference 

Washington, DC is the site for 
the Executive Computer Confer- 
ence to be held April 13 and 14. 
This two-day meeting, which has 
as its theme, “Improving Organiza- 
tional Productivity through Sys- 
tems Technology,” will focus on 
key aspects of the computer’s con- 
tribution to organizational produc- 
tivity from a senior management 
perspective. 

Trends in the use of computer 
technology to make planning, 
paperwork and personnel man- 
agement more productive will be 
discussed. The impact of small 
computer technology and manage- 
rial decision support systems as 
they relate to organizational pro- 
ductivity will also be featured. 

For further information, contact 
the conference chairman, Kendall 
Burroughs, The Executive Compu- 
ter Conference, 1730 North Lynn 
St. Suit 400, Arlington, VA 22209; 
(703) 521-6209. 
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I nventory control is one of the most difficult and compli- 
cated operations for a microcomputer to perform, and 
choosing inventory control software that will give you the 
information you want can be as difficult as the operation 
itself. 

Because the function is so complex, inventory 
software prices are generally higher than prices of other 
types of software. You can expect to pay between $100 
and $850 for an inventory package. Even so, you may 
not find many packages to choose from. Unlike pac- 
kages for word processing or the more common ac- 
counting functions — general ledger, accounts receiva- 
ble and payable, and even payroll — inventory software 
is in short supply. And inventory systems with full 
functions that integrate with other accounting systems 
are even harder to find. 

Type of Business 

The single biggest problem in choosing inventory 
software will be finding one type that fits your business. 
Most inventory packages available today for popular 
microcomputers apply to “pseudo-retail” stores and 
small wholesalers and distributors who only buy and 
sell products. Seymour Merrin, president of Com- 
puterworks, a computer store in Wesport, Conn., says 



Robert L. Perry is the author of “Owning Your Home 
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that most available programs simply will not handle the 
details demanded by manufacturers or retail stores 
larger than Mom and Pop operations. 

Manufacturing operations usually require bills of 
materials and job costing; only one or two of the most 
expensive packages include these features. Hardware 
and appliance stores often must keep track of warran- 
ties by product model or serial numbers; no available 
package allows for that. And, Merrin adds, “Drug 
stores and pharmacies have huge inventories with 
complications such as prescription drugs and 
thousands of pieces. There are a few hard-disk-based 
systems, but they are not generally distributed.” 

So, who can benefit from an inventory package? 
Merrin and other experts say that small manufacturers 
who don’t need bills of materials or job costing, a small 
stocking representative, and small retail operations and 
wholesaler/distributors who strictly buy and sell are the 
ones most likely to benefit from their use. For example, 
Custom Tailored Software Inc., of Wayne, N.J., origi- 
nally designed one of its packages for a small Honda 
motorcycle dealership. The package is a simple parts 
inventory system for a 32K TRS-80 written in BASIC. 
It can store up to 2200 items on each mini-floppy. Cus- 
tom Tailored has a larger program based on the Ohio 
Scientific C3 series, which was originally written to 
handle a parts inventory for an aircraft maintenance 
company. 

Custom Tailored’s president, Richard Auerbach, 
adds, “Another customer for our TRS-80 package is an 
electronics distributor. He keeps $300,000 worth of 
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integrated circuits in four filing cabinets.” 

In general, Merrin says a company should meet three 
qualifications before it considers an inventory package: 
■It should have an adequate cash flow to pay for the 
machine. Few small retailers qualify on this basis alone . 
■It should be sufficiently well-organized to accept the 
changes computerization will bring. 

■The company’s staff should understand microcom- 
puters well enough — or be willing to learn quickly 
enough — to insure a successful installation. 

If the company meets these qualifications, he adds, 
“The most critical factor will be to guarantee correct 
data entry procedures. We recently computerized my 
store’s inventory system with a Prodigy One system. 
Despite our in-depth knowledge of computers, it took 
five months to fully “debug” our administrative proce- 
dures. You have to make absolutely sure every packing 
slip, invoice, sales slip, check, prices, routine values, 
etc., are correct and entered into the system.” 

If you let your data entry slip, you may seriously 
damage your business. Most novices wrongly tend to 
trust any information a computer produces. But the 
input must be correct before the inventory package can 
do its job. 

Automated Inventory 

Despite these considerations, inventory automation 
can bring many benefits to a small business, including 
improved control of stock levels, improved customer 
service and improved cash flow. Of the benefits, the 
most important is the chance to improve customer ser- 
vice, says Ron Wong, president, AMD Consulting, 
Ltd., a New York City systems house, 

“Automated inventory helps customer service best 
when many other companies sell the same product. Say 
a potential customer calls a plumbing outfit looking for 
a three-inch brass elbow. Usually, the distributor says, 
‘Wait a minute, I’ll look in the stock room,’ or refers to 
an out-of-date written card. While he looks, the caller 
could dial four other companies, and he probably will. 
With an automated inventory, the distributor would 
simply inquire on his terminal next to the phone and tell 
the customer that product’s exact status in seconds. 
That gives him a strong competitive advantage over- 
other suppliers.” 

The same system could also improve customer ser- 
vice and improve cash flow with a good backorder 
function. Wong notes that the computer can give you 
instant status reports and avoid running out of stock of 
any given item. You can also avoid annoying customers 
by making promises you can’t keep. For example, sup- 
pose you have 20 widgets in stock and five on order. 
You have five committed to a new order, but a new 
order for 20 comes in. Under a manual system, you 
probably would not have recorded the five committed 
ones, and you may not remember the five on order. You 
look at your stock, and you tell the customer he can 
have his 20 widgets. Either your first customer will not 
get his widgets and will be annoyed, or the second 
customer will be short five widgets. 

With the computer, you can query about the item, 
and, with most packages, find out the quantity on hand, 
the quantity on order, and even the quantity back- 
ordered. You ask the customer whether he will take 10 
now and 10 in a few days. You could probably tell him 



when you expect a new delivery of widgets. Even if he 
must have the widgets immediately and buys 
elsewhere, he will be impressed with your honesty and 
professionalism. 

Other benefits of automated inventory include: 

Instant access to the total value of your inventory for 
detailed analysis. Many programs produce gross profit 
margins which show you where and how your inven- 
tory dollars are invested. With this analysis, you can 
beef up your most profitable stock and reduce your 
slow-moving products. 

Reduced investment with monitoring of the inventory 
flow. Most packages flag points at which you wish to 
reorder each item. They let you set these points your- 
self; you can change them at will, too. Many produce 
reorder reports that show exactly what items are under- 
stocked and by how much. A good package will com- 
pute suggested order quantities based on the amount 
you sell and how long it takes a supplier to ship you 
more products. 

Improved backorder fulfillment. A few packages 
provide separate reports that show pending back- 
orders; others give backordered quantities on the In- 
ventory Master List. 

Easier physical inventories. Many packages provide 
“physical inventory worksheets” that list item num- 
bers, descriptions, quantities on hand, sales and so 
forth, and provide a space for reconciling the “book 
inventory” — the figures in the computer — with the ac- 
tual physical count. Many packages require you to take 
a physical inventory to set up the system for the first 
time. This step gets you started off with an accurate 
count and an accurate system. 

General accounting interface. A few packages inter- 
face with the general ledger and other accounting func- 
tions. This can save your staff an enormous amount of 
time spent with calculator, pencil and paper. 

Improved control of shrinkage. Keeping close tabs 
each day on your actual inventory will help prevent 
popular items from slipping between the cracks or into 
slippery fingers. 

Instant calculations and extensions. Often over- 
looked as an important advantage is a computer’s abil- 
ity to automatically multiply or “extend” the cost or 
price of an item by the number in stock (10 items in 
stock at a cost of 25 cents, or a total cost of $2.50, for 
example.) All packages provide this function and elimi- 
nate the drudgery long associated with inventory con- 
trol. They also automatically calculate the total value of 
inventory; some packages break it down by product 
classes or departments. As noted, many packages also 
provide gross profit margins for each item, different 
categories of items, or items sold by different depart- 
ments. 

Taken together, these advantages provide very pow- 
erful analytical tools that can, when used correctly, 
improve the profits of a small business. 

Features and Functions 

An inventory system has three fundamental func- 
tions: To keep track of the activity (sales and receipts) 
of each item of stock; To determine what a company’s 
demand for each item should be, and; To make sure 
each item is replenished when necessary. 

In short, inventory is simply the business procedure 
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HOWELL ENTERPRISES, INC. 
INVENTORY SYSTEM 
INVENTORY PRICE LIST 



PAGE 2 



DEPARTMENT BDR 





P 




VENDOR 


VENDOR 




CALC. 








ITEM ID 


C 


DESCRIPTION 


ID 


ITEM * 


UNIT 


BALANCE 


PRICE A 


PRICE B 


PRICE C COMMENTS 


BDR-10000TWI 


B 


TWIN MATTRESS 


SEALY 


S80644 


EA 


4.00 


87.99 


77.99 


65.99 


BDR-10010TWI 


B 


TWIN FOUNDATION 


SEALY 


S80645 


EA 


5.00 


87.99 


77.99 


65.99 


BDR-10020TWI 


B 


TWIN SET 


SEALY 


S80656 


PR 


1.00 


145.99 


135.99 


109.49 


BDR-10040PUL 


B 


FULL MATTRESS 


SEALY 


S60645 


EA 


8.00 


117.99 


97.99 


78.65 - 


BDR-10050FUL 


B 


FULL FOUNDATION 


SEALY 


S80647 


EA 


10.00 


117.99 


97.99 


78.65 


BDR-10060FUL 


B 


FULL SET 


SEALY 


S80659 


PR 


2.00 


195.98 


185.98 


129.99 


BDR-10070QUE 


B 


QUEEN SET 


SEALY 


S80636 


PR 


3.00 


299.99 


249.99 


200.00 


BDR-10080KIN 


B 


KING SET 


SEALY 


S80634 


PR 


2.00 


399.99 


299.99 


266.66 


BDR-10090EX- 


B 


EX-LONG TWIN SET 


SEALY 


S80605 


PR 


1.00 


199.99 


159.99 


133.33 


BDR-1 1000BED 


B 


BED FRAME 


FRAMCO 


S80622 


EA 


14.00 


59.99 


49.99 


40.00 


DEPARTMENT TOTALS 


NUMBER OF 


ITEMS* 


10 




NUMBER OF I 


UNITS* 50 







A sample output from Peachtree's inventory program. 

with which a company tries to make sure it has the 
necessary amount of products on hand to fill orders 
without running out, Wong says. 

To carry out these three functions, however, there 
are many ways to structure a system. They range from 
the very simple, producing four or five reports, to the 
highly complex, including job costing analysis, bills of 
materials and complete integration with six other ac- 
counting packages. Many of the packages considered 
here are simple, but others have features that make 
them a cut above the average. 

The basis of any inventory system is a master file (or 
list). A fundamental master file contains all of the in- 
formation about each item, also called a record, a com- 
pany wishes to store. A master file should be consi- 
dered the inventory’s “data base.” A basic record con- 
sists of: part number, part name (or description), quan- 
tity on hand, unit cost, total cost, unit price and total 
price. Each of these parts of a record is called a “field,” 
and will hold the actual data you wish to store. 

Those seven fields are just the beginning. Some mas- 
ter files, such as Peachtree Software’s contain 25 
different fields. Many have a dozen or more. The more 
fields a master file has, the more ways you can sort, 
search and arrange the information into various reports 
and listings. 

Each inventory package consists of programs that 
carry out the desired functions. Auerbach says these 
programs “build and maintain the data base and extract 
and display pertinent information.” 

In most systems, the first program maintains the 
inventory and lets you add, delete, change or correct 
data on each item. You’d also make inquiries or queries 
with this program. Some maintenance programs also 
make adjustments — returns, shrinkage, overages, 
etc. — for each item. 

Second and subsequent programs enter transactions, 
print or list the master file, and produce reorder, back 
order, activity, and period reports, such as month-to- 
date, end-of-month, year-to-date and end-of-year re- 
ports. The ones that are available in each package vary 
widely. 

Here are the features found in reports and lists — first 
the common, then the exceptional: 

Transaction Entry (or sales report). Most packages 
simply record sales and receipts; good ones also keep 
track of returns and adjustments. This report also uses 
part or item number and description, date, quantity, 
and unit cost and unit price information. It calculates 
total cost and price; better packages add sales tax au- 
tomatically. 



Exceptional features include entries for the effect of 
the transaction on the amount of inventory and its val- 
ue; product and transaction codes; and gross profit 
margins. 

Physical Inventory Worksheet. Only a few inventory 
packages produce this worksheet, and only one or two 
let you choose those records or items for which you 
want to print worksheets. As noted, the sheets usually 
include item or identification (ID) number, description, 
unit of measure, quantity listed and a space for actual 
quantity counted during the physical inventory. Once 
you take an actual count, you use the worksheets to 
manually step through your master file and make cor- 
rections. 

Exceptional packages will add location codes, bin 
numbers, and vendor name and number. Compal’s 
system will also sort and print the worksheets by loca- 
tion and bin number, making the actual count 
extraordinarily easy. 

Reorder Report. Most packages present a list of all 
items with a quantity on hand less than or equal to a 
specified number. For example, an item with a reorder 
level of 10 and an on-hand quantity of 10 will appear on 
a reorder report; the same item with 12 pieces on hand 
will not appear. 

This list usually consists of item ID number, descrip- 
tion, quantity on hand, reorder level (or point) and 
specified reorder quantity. Exceptional reorder reports 
add the number of weeks below the reorder level, ven- 
dor name and ID number, quantity back-ordered if any, 
last cost, lead time (in weeks), items on order and 
quantities, and average sales or usage per period. 

Month-to-Date Report. All inventory packages have 
reports that track transactions according to time 
periods. The most common are month-to-date, in which 
each month’s sales and receipts are started anew, end- 
of-month summary and year-to-date and year-end re- 
ports. 

As each transaction is entered in the transaction 
entry or sales journal program, the computer automati- 
cally updates the month-to-date, year-to-date, and 
end-of-month and end-of-year files. These reports usu- 
ally include net sales — in units and amounts — and cost 
of goods sold, along with item numbers and descrip- 
tions. Complex programs, such as those sold by 
Peachtree Software, BPI, and Compal, add profit mar- 
gins (in dollars figures and percentages) and cost of 
goods sold as a percentage of sales. For example, an 
item with a retail price of $1 that costs 60 cents would 
have a margin of 40% and a percentage of sales of 60%. 
Another useful feature is the average selling price. 
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HANK'S HARDWARE CO. 
TRANSACTION LISTING 



PAGE 



1 



TRAN 

TYPE 


ITEM NUMBER 


DESCRIPTION 


TRAN 

QTY 


UNIT 

COST 


EXTENDED 

COST 


UNIT 

PRICE 


EXTENDED 

PRICE 


GROSS 

PROFIT 


RECEIPTS 


NA-C-08 


<8 COMMON 


250 


1.20 


300.00 








RECEIPTS 


NA-P-1 


1* FINISHING 


200 


.19 


38.00 








RECEIPTS 


SA-C-10 


1 10 CROSS CUT 


35 


8.90 


311.50 








RECEIPTS 


NA-C-04 


14 COMMON 


300 


1.17 


351.00 








RECEIPTS 


SA-R-10 


1 10 RIP 


20 


8.75 


175.00 








SALES 


NA-C-10 


•10 COMMON 


50 


1.15 


-57.50 


1.85 


92.50 


35.00 


SALES 


SA-C-24 


1 24 CROSS CUT 


2 


9.24 


-18.48 


12.95 


25.90 


7.42 


SALES 


HA-C-12 


12 02. CLAW 


6 


8.75 


-52.50 


9.95 


59.70 


7.20 


SALES 


NA-F-2 


2" FINISHING 


27 


.17 


-4.59 


.69 


18.63 


14.04 


RETURNS 


IIA-C-16 


16 oz. CLAW 


1 












RETURNS 


HA-B-10 


10 oz. BALL-PEEN 


2 












ADJUSTMENTS 


HA-T-08 


8 oz. TACK 


31 












ADJUSTMENTS 


NA-C-06 


•6 COMMON 


27 3 












TOTALS i 


SALE COSTS i 


133.07 RECEIPT 


COSTS* 


1,175.50 


1,042.43 




196.73 


63.66 



A sample output from a run on COMPAL’s inventory program. 

Good programs also let you sort these reports by 
different categories. Peachtree Software, for example, 
lets you sort by up to 10 product codes (0-9). Year-to- 
date and other periodic reports simply extend these 
figures for all items for the length of the period. 

The following reports are found only in more com- 
plex inventory packages: 

Inventory Price Lists. The computer generates a 
complete list of all items and their prices. Several pack- 
ages let you enter more than one price, an important 
feature, the experts say. Peachtree lets you insert three 
different retail prices: a) regular retail, b) discount, and 
c) special sales or bulk quantity price, for example. 

Departmental Summary. Those programs that let 
you establish department codes also will sort by these 
departments and produce a summary for each one. This 
summary usually includes the totals of the following 
data about all inventory items in each department: cur- 
rent value; percentage of total inventory value; year- 
to-date sales; year-to-date cost of sales; each depart- 
ment’s percentage of total sales and total costs; year- 
to-date gross margin; and total margin. 

Backordered Items Report. This report simply lists 
the ID number and description of each backordered 
item, the date the order was placed and the quantity of 
each backorder. 

Items on Order Report. You can also compare your 
outstanding purchase orders with your backorders with 
this report. In addition to the item number and descrip- 
tion, it lists the vendor, the quantity ordered, the date 
the order is due, the cost of the order and the total cost 
of each item. 

Critical Factors 

No one inventory package contains all of the fea- 
tures, functions and reports discussed above. But the 
features and functions some experts consider to be 
critical are: 

On-line inquiries. Can you call up one item on the 
screen for a quick inspection, or to respond to a cus- 
tomer’s question? 

Activity re port s, or ABC analysis. Can you easily 
identify your fast- or slow-moving items by product 
class, item number, vendor or description? 

Types of costing. How does the package determine 
the cost of items when more than one cost for the same 
item occurs? This is a complex accounting area in 
which most packages fail to provide a good solution. 



For example, suppose you buy five widgets that cost $1 
each one week, and you buy 3 more widgets at $1 .50 the 
next week. How can the computer calculate the most 
accurate average cost of all widgets? 

If you use the standard costing method, all of your 
widgets will be calculated at the higher cost. In our 
example, the cost per widget would be $1.50. A more 
common method, average cost , would add $ 1 and $ 1 .50 
and divide by 2 for an average cost of $1.25, more 
accurate, but not as accurate as weighted average cost- 
ing. Weighted average costing would divide the actual 
purchase price — $9.50 — by the number of items — 8 — 
for a cost per widget of $1.18, a very accurate figure. 

BPI Systems adds two advanced costing methods: 
Last In, First Out (LIFO), and First In, First Out 
(FIFO), to an average costing method, and lets you 
choose the one you want. But BPI warns that LIFO and 
FIFO may have serious tax consequences, and recom- 
mends the advice of an accountant on which method is 
best for you. 

Automatic interface to other packages. Gary Sawyer 
of Lifeboat Associates says that a crucial factor is 
whether the inventory package integrates with the gen- 
eral accounting package. He and Merrin believe this 
integration is essential. There are not many inventory 
packages that actually integrate to a full accounting 
system available for 32K-64K micros with floppy disk 
drives. BPI Systems, Compal, The Bottom Shelf, 
DBIS, Taranto & Associates, and a few manufacturers 
that make large micros offer packages that link directly 
to others. 

There are two other important factors that no micro 
package has at this time: a direct link to a cash register 
program; and a listing of items committed or sold, but 
not delivered. Wong says these two are important, but 
require more RAM than a micro has available. Retail 
Sciences, which produces Peachtree Software, is said 
to be preparing a cash register program that links to its 
inventory package. 

Human Engineering 

These missing links point out the limitations of any 
micro-based inventory system. Despite these limita- 
tions, however, they can basically carry out the re- 
quired functions, Merrin says, if they are “engineered 
for people.’’ 

Although “human engineering” is a buzz phrase in 
the micro industry, Merrin, a former chief executive 
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officer for a division of Exxon Enterprises, offers a 
precise description of a system that has been “human- 
engineered.” 

First, the system must have easy-to-follow menu 
screens. “Even if an operator hasn’t read the documen- 
tation, he or she should be able to use the system with 
little difficulty,” he notes. 

Second, the documentation must be understandable 
to someone with a seventh or eighth grade reading 
level. It should walk the operator through each step in 
the system and use charts and displays to explain the 
system’s functions. 

Third, an operator should be able to proceed step- 
by-step through the system with the least possible disk 
flipping and switching. 

Fourth, hitting the wrong key should not harm the 
data, or bounce the operator out of the program; that is 
called “error tracking.” 

Fifth, the operator should be able to get out of the 
sequence when he or she wants to. “Some programs 
require you to finish an entire sequence before you can 
get out of the program.” Merrin says a good program 
will require, at most, two steps to allow an operator to 
exit the program. 

Sixth, print routines should be automatic, or require 
only one or two keystrokes. 

And Sawyer, a software specialist, adds two more 
critical human-engineering factors: “The numbering 
system you use in the computer inventory should be as 
close as possible to the one you use for your manual 
system. If it’s quite different from the one you used 
before, it could lead to serious trouble.” 

He also insists that a system should provide for vari- 
ous price levels — at least three — and multiple suppliers 



of the same item. These features will assure that the 
package is actually “user-friendly,” another buzz 
phrase that everyone uses, but few implement. 

A Note On Warranties 

Warranties on inventory software, like all mi- 
crocomputer software, range from excellent to non- 
existent. Galactic Software and B.E.C. (Business En- 
hancements Compuservice) offer one-year full re- 
placement warranties. The most common warranties 
are 60-day and 90-day full warranties with replacement 
charges. Some manufacturers, including BPI, do not 
offer any warranty. 

Unfortunately, the packages from companies offer- 
ing the best warranties tend to be more limited than the 
packages with advanced features — for which warran- 
ties are less comprehensive or non-existent. 

Individual Software Packages 

With all of these features, functions and factors in mind, 
let’s compare the inventory control packages offered 
for major microcomputers, including the TRS-80 Mod- 
els I and II, the Apple II Plus, the Commodore PET and 
CBM series, and CP/M compatible computers. (All of 
these offer 32-64K RAM systems with either two mini- 
floppies or 8-inch disk drives, and are within the price 
and capability range of businesses doing under $500,000 
a year in sales) 

The Vendor Guide compares the configurations and 
prices of each package. The table compares each pac- 
kage’s functions and features. The list of questions will 
help you prepare to search for the package that will 
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B 1 


A 1 80-00 1 -5 


Suits, wool knit, short 


125 


200.00 


100.00 


12,500.00 CURRENT 


MONTH: 


0 


25 


-25 














YEAR TO 


DATE: 


0 


25 


-25 


B 2 


A 1 80-00 1 -6 


Suits, wool knit, regular 


150 


210.00 


105.00 


15,750.00 CURRENT 


MONTH: 


0 


50 


-50 














YEAR TO 


DATE: 


0 


50 


-50 


B3 


A 1 80-001-7 


Suits, wool knit, long 


45 


210.00 


105.00 


4,725.00 CURRENT 


MONTH: 


0 


25 


-25 














YEAR TO 


DATE: 


0 


25 


-25 


B4 


A 1 80-00 1-8 


Suits, wool knit, X-Long 


0 


220.00 


110.00 


0.00 CURRENT 


MONTH: 


0 


25 


-25 














YEAR TO 


DATE: 


0 


25 


-25 


B5 


A 1 80-002-5 


Suits, wool knit, vested, sht 


65 


225.00 


110.00 


7,150.00 CURRENT 


MONTH: 


45 


0 


45 
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45 
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45 


B6 


A 1 80-002-6 


Suits, wool knit, vested, reg. 


115 


230.00 


1 15.00 


13,225.00 CURRENT 


MONTH: 


15 


0 


15 
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15 


0 


15 


B7 


A 1 80-002-7 


Suits, wool knit, vested, long 


75 


240.00 


120.00 


9,000.00 CURRENT 


MONTH: 


50 


0 


50 
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50 


0 


50 


B8 


A 1 80-002-8 


Suits, wool knit, vested, X-lg 


38 


250.00 


125.00 


4,750.00 CURRENT 


MONTH: 


28 


0 


28 














YEAR TO 


DATE: 


28 


0 


28 


B9 


A 1 80-005-6 


Suits, Gabardine, regular 


200 


175.00 


100.00 


20,000.00 CURRENT 


MONTH: 


0 


0 


0 














YEAR TO 


DATE: 


0 


0 


0 


B10 


A 1 80-005-7 


Suits, Gabardine, long 


100 


175.00 


100.00 


10,000.00 CURRENT 


MONTH: 


0 


0 


0 














YEAR TO 


DATE: 


0 


0 


0 


B 1 1 


A 1 87-0 16-5 


Sportcoats, wool, short 


30 


100.00 


50.00 


1,500.00 CURRENT 


MONTH: 


0 


0 


0 














YEAR TO 


DATE: 


0 


0 


0 


B 1 2 


A 1 87-0 1 6-6 


Sportcoats, wool, regular 


50 


100.00 


50.00 


2,500.00 CURRENT 


MONTH: 


0 


0 


0 
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0 


0 


0 


B 1 3 


A 1 87-0 1 6-7 


Sportcoats, wool, long 


20 


100.00 


50.00 


1,000.00 CURRENT 


MONTH: 


0 


30 


-30 














YEAR TO 


DATE: 


0 


30 


-30 
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0 


15.00 


10.00 


0.00 CURRENT 


MONTH: 


0 


0 


0 














YEAR TO 


DATE: 


0 


0 


0 
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150 


15.00 


10.00 


1,500.00 CURRENT 


MONTH: 


0 


50 


-50 














YEAR TO 


DATE: 


0 


50 


-50 


B 1 6 


A250-00 1-3 


Dress shirts, cotton, large 


25 


15.00 


10.00 


250.00 CURRENT 


MONTH: 


0 


75 


-75 














YEAR TO 


DATE: 


0 


75 


-75 


B17 


A250-023-1 


Dress shirts, polycotton, sm. 


300 


12.00 


6.00 


1 ,800.00 CURRENT 


MONTH: 


0 


0 


0 














YEAR TO 


DATE: 


0 


0 


0 


B 1 8 


A250-023-2 


Dress shirts, polycotton, med . 


400 


12.00 


6.00 


2,400.00 CURRENT 


MONTH: 


0 


0 


0 














YEAR TO 


DATE: 


0 


0 


0 


B 1 9 


A250-023-3 


Dress shirts, polycotton, lrg. 


100 


12.00 


6.00 


600.00 CURRENT 


MONTH: 


0 


0 


0 














YEAR TO 


DATE: 


0 


0 


0 


B20 


A250-025- 1 


Dress shirts, polycotton, sm. 


100 


14.00 


7.00 


700.00 CURRENT 


MONTH: 


0 


0 


0 














YEAR TO 


DATE: 


0 


0 


0 



Hard copy output from SSG's inventory program. 



march 1981 Personal Computing 29 



fulfill your requirements. At the end of the guide is a list 
of software houses and manufacturers including some 
whose inventory packages were not evaluated for this 
article. 

The Peachtree j40 Inventory System is an excellent 
package that runs on a 48K Apple II Plus with the Z-80 
Softcard from Microsoft, and Microsoft BASIC with a 
CP/M operating system. Although each diskette will 
hold only 700 items, the package more than makes up 
for it with advanced features and functions. Included in 
its 25 Master File fields are such exceptional features 
as: a choice of 10 product codes; three price levels; 
returns and adjustments; a three-character department 
code; average cost; last cost; reorder level, quantity 
and date; and vendor identification number and vendor 
item number (a serial or model number.) 

The package is completely menu driven and has 
many of the “user-friendly” features the experts pre- 
fer. The package is made up of 13 programs, each of 
which produces one report or listing. Several of these 
reports are advanced, especially the departmental 
summary report, month-to-date and inventory status 
reports. The most impressive thing about the system is 
its manual. It is written simply, explains every proce- 
dure step-by-step, and gives examples of screen dis- 
plays so an operator will know what to look for when 
using each function . , 

BPI Systems, Inc.’s Inventory Control System runs 
on the Apple II with 48K RAM and requires a ROM 
Card, two disks — one with the disk controller — an 80- 
column printer, and a Sup-R-Mod RF modulator. This, 
too, is considered to be among the two or three best 
packages. Its main advantage is that it completely and 
automatically integrates to the BPI general ledger and 
accounts receivable packages. It is also the only pac- 
kage that generates purchase orders, price labels for 
any item, trial balances, skeleton general ledgers, and 
general journals. It can also merge with any other ac- 
counting system with single journal entry, and it creates 
its own general ledger for double entry auditing control. 

The system uses three floppy disks: a Data Entry 
Disk for all entries; a Posting Disk which posts all 
entries from the Data Disk into its own ledgers and then 
integrates them with other packages; and a Mainte- 
nance Disk which begins the system and is used to edit 
existing records. 

It operates with a unique function called a “queue.” 
Each function is programmed as a separate command; 
the system has more than 90 commands. You can stack 
up to eight commands in the queue and execute them in 
sequence. For example, you can enter commands 11, 
12, 13, 14, 15, 61 and 62 enter purchase orders, enter 
merchandise purchases, enter the invoice register, ad- 
just inventory, enter the general journal, list inventory 
and produce price labels all in sequence order. Within 
each command, too, there are menus of sub-commands 
that give you choices. The menu for command 11 lets 
you enter purchase orders, process back orders, pro- 
cess low-balance items, or end the menu. 

It has a remarkable capacity for these features: 800 
items for one data disk in a two-drive system, or up to 
2,000 with three drives. You can use Apple 3.3 DOS and 
add 15% more capacity, 920 and 2,300 items respective- 

•y- 

The system has dozens of advanced functions, in- 
cluding six different types of sort operations, including 



sort by description. It will also allow a six-character 
description search; that is, you could search for all 
items whose product name started with EUREKA or 
SEALY or any other name. 

It is the only package that gives three costing 
methods — LIFO, FIFO and average — and one of the 
few that includes an entry for automatic sales tax com- 
putation. You can enter up to two digits and two deci- 
mal places, i.e., 10.75%, as your sales tax, and the 
system will automatically add it to the total price. 

It is a more difficult system to use, although the 
manual is well-written and clear, because of its ad- 
vanced reports and features. It also requires strict 
numbering systems if you integrate the systems with 
other BPI accounting systems. 

Most important, BPI has recently signed an agree- 
ment with Apple that makes the manufacturer the exc- 
lusive distributor of BPI software. Some dealers expect 
this to reduce their demand for BPI software, because 
Apple has lowered their profit margins on BPI pro- 
ducts, while others believe BPI products will gain a 
much wider distribution with Apple handling them. 

Structured Systems Group, Inc.’s, Inventory Con- 
trol is an adequate system that runs with any 8080- or 
Z-80-based CP/M system with 48K RAM and two disk 
drives with a minimun capacity of 200K, and a 132- 
column printer. It also uses the current version of 
CB ASIC, but offers a range of four disk formats, includ- 
ing the 8-inch IBM-standard single density. 

It has a large capacity of up to 3,000 items on a dual 
eight-inch, double density drive, and up to 4,000 items 
on four eight-inch single density drives. Each item re- 
cord uses 200 bytes. 

It generates six lists and reports, including two audit 
“proofs” for additions and deletions, an activity report 
for slow-moving stock analysis and a reorder report. It 
has a versatile item numbering system, allowing al- 
phanumeric characters and dots and dashes. It has a 
long — 30 characters — description field, and a good 
master or Item File. The master file fields include such 
advanced features as disk drive location, separate re- 
cord and item numbers, reorder point and quantity, 
date ordered and date due, and quantities on order and 
backordered. 

Another important feature lets you select a range of 
item numbers to examine for any of three reports. For 
example, you can get a reorder report for item numbers 
100 to 199; you don’t have to examine the whole file if 
you don’t want to. This is SSG’s most competitive 
feature. 

The Bottom Shelf s Inventory Control System is only 
supported on the TRS-80 Model II. It’s a new system 
based on a complete general accounting package which 
has been under development for more than two years. 
The GA package itself is an upgraded version of pro- 
grams originally written for the IBM 5120 and 5110. Its 
capacity is limited to 1,800 items per eight-inch, double 
density disk, but company officials say they are already 
testing it on a new five-megabyte hard disk. 

This is a high-end, sophisticated system that inte- 
grates into five other modules now, and, soon, into 
vertical software, such as a bill of materials processor. 
The system requires 64K RAM, four eight-inch drives 
and a 132-column printer. It includes an advanced 
search and sort capability; for example, you can sort by 
item number and search by warehouse, category or 
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group of item numbers. It also has a full-scale order 
entry module included in the inventory package. 

Each item has three price levels, sales tax label, an 
individual salesman’s commission rate, multiple ven- 
dors, multiple bin locations, and different general 
ledger accounts. The commissions can be sent to differ- 
ent accounts, and the order entry facility updates GL, 
accounts receivables, customer files, a temporary cus- 
tomer file and ship-to-address files automatically. 

TBS also plans to offer a unique service program. It 
will sell demonstration disks to the dealers for $50, and 
require customers to test the demo disk first. The com- 
pany will offer a 30-day money-back guarantee, and a 
90-day full warranty. After that ends, TBS will have a 
“Retainer Service” that will give customers a flat 
number of service hours by telephone for $100; for 
$125, you can hook up to them with a modem, and TBS 
will provide a “host-compatible” link and fix your 
software by telephone. 

Radio Shack’s TRS-80 Model II Inventory Manage- 
ment software requires a 64K single disk Model II with 
a 132-column line printer. Its capacity is up to 3,000 line 
items and 200 vendors. An exclusive feature is an in- 



ventory projection that analyzes actual sales for the 
previous 12 months, and projects each item’s sales 
trend. It also uses ABC codes to separate items into 
three groups: fast-moving, average and slow-moving 
for better control. 

It has an inventory performance report that sum- 
marizes overall performance, ABC Code performance 
and ABC code history at the end of a fiscal period. Its 
master file summary separates all products into five 
ABC classes and summarizes their last cost, current 
price and gross margins. In addition to common reports 
such as transaction posting, master list and suggested 
order list, it provides a physical inventory error report 
and a vendor listing. 

Galactic Software’s Inventory Master runs on a 
TRS-80 Model I or III with 48K RAM, two to four disk 
drives (only two for the III) and a 132-column printer. It 
will track 2,700 items on a four-drive Model I and a 
two-drive III with an unlimited number of vendors. It 
has machine language routines that can sort all 2,700 
items in about 15 seconds, fast by any standard. 

The program lets you access items by vendor and 
part number, or by its own index number. You can 
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NOTES: 1. Package integrates with general accounting system 

2. Also has report on out-of-stock items 

3. Also has a receipt-of-backorders report and a 

physical inventory adjustments report 

4. Has job costing program and Economic Order 

Quantity notification 
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assign a “selection code” to each item so you can track 
similar items according to similar codes. The computer 
will also generate a purchase order, but the order file is 
batch-processed. Daily sales transactions are also 
batch-processed; the system can handle up to 190 sales 
per day. Its seven reports include a good one on over- 
stocked items as well as sales, cost /price, recom- 
mended orders, on-order and out-of-stock items. 

Galactic’s warranty is excellent with one full year for 
coding defects, but buyers must register their purchase 
within 30 days, using Galactic’s registration card. 

Custom Tailored Software, Inc.’s, Parts Inventory 
System is designed for small distributors, stocking rep- 
resentatives or retail stores. Undergoing modifications 
in January, 1981, the program runs on the TRS-80 
Model I with two mini-floppy disk drives. It can store 
up to 8,000 items because the system’s fields are lim- 
ited. The system consists of six programs: file mainte- 
nance; a master list; a reorder report; a monthly sales 
activity report; a daily activity report; and an on-hand 
report. Its master file is limited to seven fields. Despite 
its small number and size of fields, it does provide 
on-line inquiry and the basics of an adequate system. 
The system has one unique feature: a random number 
generator that produces random items for a physical 
inventory check. This will help reduce shrinkage if no 
one knows what items are going to be spot-checked. 

Custom Tailored is also working on a much more 
powerful inventory system for the Ohio Scientific C3 
series that will handle more than 10,000 parts with 



about 20 programs. The system stands alone now, but 
Auerbach says the “hooks” have been left open for 
integration to a complete GL system. 

COMPAL Computer Systems, Inc. makes an excel- 
lent package with more advanced features than other 
systems. It runs on the Compal 8000 computer, or any 
CP/M-based system with 56K RAM, 630K bytes of 
storage on two eight-inch disk drives, an upper/lower 
case keyboard with a 10-key numeric pad, and a high- 
speed printer. It will store up to 3,000 items in any 
number of locations and 1 ,296 product classes ; one dual 
drive system will store 1 ,000 items and 500 backorders. 
The system is designed so that line items and back- 
orders trade off; you can store 900 items and 1,300 
backorders on one dual drive. The maximum of 3,000 
items is reached on four drives. 

The system allows the user to specify many features, 
such as ABC high-dollar analysis and six usage periods. 
The system integrates to the company’s general ledger, 
order entry and accounts payable systems. It has an 
exceptional physical worksheet printout that is sorted 
by location or bin sequence, making an actual count 
very easy. It has a good order entry function with three 
price points and sale tax, discount and commission 
percentages. It will also track two vendors and store 
on-order data, order quantities and due dates for each. 

Although it has a 20-character item number which 
uses letters and numbers, it does not have a description 
field, however it does allow for returns and adjustments 
as well as sales and receipts in its transaction routine. It 

( Continued on page 34) 
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20 Questions To Ask 
About Inventory Software 



B uying inventory software will be one of 
your most important and most difficult de- 
cisions. Arm yourself with the specific questions 
below before asking a dealer about the perfor- 
mance of his inventory packages. If you plan to 
buy through mail order, send for a brochure first, 
and check to make sure it answers all your ques- 
tions. If it doesn't, as it most likely won’t, call 
the software house and get your questions 
answered. 

Because each business is different, these ques- 
tions should be considered a starting point. Add 
your unique considerations to them before you 
shop. 

(These questions were prepared with the help 
of Ron Wong of AMD Consulting, Ltd., New 
York, N.Y., and Ron Sawyer of Lifeboat As- 
sociates, New York, N.Y.) 

1. What type of inventory system do I need? 

a. Finished goods 

b. Raw materials 

c. Retail 

d. Pseudo-retail — buy and sell only 

e. Multiple systems, including bills of mate- 
rials 

2. How are the system’s item number codes de- 
rived? Does it differ substantially from your 
existing numbering system? 

3. How many characters does the program allow 
for descriptions? (The more the better.) 

4. Can it handle more than one price per item? 

5. Does it allow you to include more than one 
vendor and one cost per item? If not, how does 
the system handle more than one vendor per 
item? 

6. Will it allow for returns and adjustments to 
inventory? 

7. How many inventory periods does it provide? 
Month- and Year-to-Date only? Multiple 
periods? 

8. How quickly can you query a single item, and 
how? Do you query by description, item number 
or vendor; by two of those, or by all three? 

9. Does it integrate with a General Ledger pac- 
kage? Accounts Receivable? Accounts Payable? 
Job Costing? Order Entry? 

10. How much storage capacity do you reasona- 
bly need? (Ignore the minimum system because 



it will rarely hold enough records to accommo- 
date your system.) 

11. How many files can be written to each disk? 

12. What reports and lists does the package pro- 
vide? 

a. Master (or Stock) List 

b. Price List 

c. Back Order Report 

d. Order Report 

e. Departmental Summary 

f. Reorder Report 

g. End-of-Month or End-or-Period Report 

h. End-of-Year Report 

i. Physical Inventory Worksheet 

j. Transaction Control or Audit Trail List 

k. Inventory Turnover Report 

l. Inventory Skrinkage/Overage Report 

m. Items On Order Report 

n. Returns and Adjustment Report 

o. Back Ordered Items Received Report 

13. Does the program describe quantities com- 
mitted , but not shipped in addition to items on 
hand and on order? 

14. How does the package measure quantities? 
By unit or by measurement, such as dozens, 
quarts, ounces, gross, etc.? 

15. Does the package provide for identifying in- 
ventory by warehouse or bin location? 

16. What costing method do you need and what 
does the package provide? 

a. Average 

b. Weighted average 

c. Standard cost 

d. LIFO (Last In, First Out) 

e. FIFO (First In, First Out) 

f. Multiple methods 

17. Do your sales consist of cash and billing? Or 
only one way? How does the package handle 
them? 

18. How does the package help you identify 
slow-moving items? 

19. How does the package carry out sort and 
search functions? How many sorts and searches 
does it allow? 

20. How long has the package been available? 
How many companies have used it and for how 
long? What was the background of the program- 
mers) who wrote the program? 
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comes with three exceptional reports: receipt of bac- 
kordered items (which helps a user quickly fill back- 
orders); an item-usage report with six reporting 
periods; and a physical inventory adjustment report. 

You can also select ranges or product classes you 
want to print in the item usage report. The same report 
highlights items that fall below minimum levels. The 
inventory adjustments report shows the differences be- 
tween the book and actual count in quantity and dollar 
value terms. 

Serendipity Systems, Inc. offers three different in- 
ventory programs, including a 48K RAM system for the 
Apple II Plus which is a subset of the two larger pack- 
ages. The small package uses an 80-column printer and 
a 40-column screen that wraps the other 40 columns. Its 
maximum capacity is 1,200 items for one drive, and 
2,800 items for two drives. It makes the best use of the 
Apple II by dividing the items into files of 200 records 
each. An entire file is loaded at a time, so a user can 
access any record in one second. Each record is limited 
to 64 bytes and includes a part number, description 
field, stock level, on-order and on-hand quantities, and 
month-to-date and year-to-date sales. 

The company’s two large packages include a 48K 
version in either CBASIC with a CP/M operating sys- 
tem or Cromemco BASIC, and a 64K version in 
Cromemco BASIC only. They can handle up to 20,000 
items, any of which can be accessed with “hasing” 
algorithms in less than three seconds. The largest sys- 
tem is for a manufacturer’s inventory and includes a 
complete bill-of materials capability and lead time fac- 
tors that are essential to a manufacturer. 

B.E.C. (Business Enhancements Compuservice) of- 
fers an inventory package that is supported by the 32K 
Commodore CBM with the 8050, one-megabyte disk 
drive . The system will handle up to 1 , 1 00 items per disk. 
It produces seven standard reports, and has one excep- 
tional feature: it runs an old part number and new part 
number and correlates the two so you can sort on the 
new part number. It breaks the inventory down into 
four categories and provides subtotals according to 
those categories. And the user can define what each 
category stands for — department, product class, etc. It 
also provides a bin location field. The record’s fields 
also include a description, a model number (vendor’s 
number), minimum and maximum on hand, three price 
choices and more. You can sort and print by groups of 
part numbers, but its sorting function is limited to part 
numbers. It, too, offers a very good, one-year warranty 
on all coding “bugs.” 

COMPUMAX’s MICROINV package is available 
for more types of computers than any other. (See Ven- 
dor Guide.) Aimed at small manufacturers, the program 
offers all standard reports and functions, but adds a Job 
Costing Report/Materials that allocates the cost of 
materials to different jobs. It can be used with the 
company’s Job Cost Report/Labor in its MIC ROPERS 
package, a payroll and personnel management system. 
It also has an economic order quantities program that 
produces a report listing recommended purchase quan- 
tities. Its master record has a large 30-character de- 
scription field, uses LIFO costing method, includes 
lead time for orders, provides ABC class analysis, a 
safety stock point, expected delivery date, and four job 
cost categories. 

The Computer Place provides inventory software for 



48K RAM NorthStar computer systems. It requires 
two mini-floppy drives and will store up to 1,800 items 
per data disk (of course, one disk holds the program). 
Aimed at small manufacturers, it has a modified job 
costing function and report. Its exceptional features 
include four vendor fields, 10 part codes, and five clas- 
sifications. It also includes the date of last sale, which 
will help identify slow-moving items. This package has 
been used mostly by construction companies and small 
manufacturers, a company spokesman said. 

Micro Architect’s INV-M2 system, for the TRS-80 
Model II, generates an order report indicating safety 
stock levels, a performance report, a management re- 
port giving a summary of all activity, a data base list and 
an end-of-year processor. A search command allows 
any record to be searched according to several fields. 
Version 5 of this package has just been released, and a 
CP/M version is in the works. The system also includes 
a report writer with which you can specify up to 10 
formats and produce a very specialized look at these 
categories. For example, you can look at all items with 
10 or more units in stock that cost between $10 and $20 
and were purchased by a specific vendor. This report 
writer is a useful and powerful feature. Unfortunately, 
the manual is poorly written and difficult to understand. 

CMS Software Systems produces an inventory con- 
trol system for the 32K Commodore CBM series. Using 
a 2040 disk drive , it will store up to 1 ,250 items per disk . 
It will track sales figures by manufacturers, figure the 
standard margin, generate a physical inventory work- 
sheet by location, and produce over- and under-stock 
reports. The company claims its random access file 
structure will display any record within one second. 

Micro Computer Industries, Ltd.’s, Inventory Con- 
trol package is designed for the 32K Commodore PET 
or CBM machine and will store at least 2,000 items per 
mini-floppy disk drive. It also acts as point-of-sale and 
accounts receivable programs. It will write invoices, 
keep sales tax totals, update cash and credit sales, 
maintain charged items records, payment on accounts, 
and will also print bills and print out summary reports. 

DBIS (Designers and Builders of Information Sys- 
tems) provides a wholesale industry distribution sys- 
tem, including inventory control, order entry/invoicing 
and accounts receivable for large Ohio Scientific C3- 
series computers. It automatically adjusts perpetual 
inventory and accounts receivable when a new invoice 
is produced. Reports for inventory include selected 
items, wholesale cost report, retail price list, or both of 
the latter. You can make queries by product number or 
over a range of product numbers. DBIS’ business in- 
formation system (BIS) packages require an OSI C2 or 
C3 computer with 48K RAM, single- or double-sided 
dual floppy disk drives, a Hazeltine terminal, an RS-232 
serial printer, the OS-65U operating system, or a 
Centronics-compatible parallel printer. 

Conclusion 

It’s clear from this detailed examination that no per- 
fect inventory control system exists. You will have to 
thoroughly study your business to determine what kind 
of inventory system you need. Take heart, however, 
because once your package is installed, you will begin 
to discover new ways to make new profits without 
increasing your expenses. □ 
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VENDOR GUIDE 



COMPANY 



SYSTEM REQUIRED PRICE 



COMPANY 


SYSTEM REQUIRED 


PRICE 


American Business 
Systems, Inc. 

439 Littleton Rd. 
Westford, MA 01886 
(617) 486-3509 
Circle No. 162 


TRS-80 Model II 64K 
Two 8-inch disk 
drives 132-column 
printer CP/M or 
Oasis Operating 
Systems Multiple 
versions 


$750 

depends on dealer 


B.E.C. 

Business 
Enhancement 
Compuservice 
1171 E. Valley Pky. 
Escondido, CA 92027 
(714) 741-6335 
Circle No. 163 


32K Commodore 
CBM 

8050 megabyte 
drive 

8020 printer 


$150 

$170 

ROM 

chip 


BPI SYSTEMS 
(distributed by Apple) 
1600 W. 38th St. 

Suite 444 
Austin, TX 78731 
(512) 454-2801 
Circle No. 156 


Apple II, Apple II 
Plus Applesoft 
or Language Card 
(not required with 
II Plus) 

48 K RAM, 2 disk 
drives, 80-column 
line printer 


$395 


CMS Software 
5115 Menefee Dr. 
Dallas, TX 75227 
(214) 381-0690 
Circle No. 170 


Commodore CBM 
32 K RAM 
2040 Disk Drive 


$400 (approx.) 


COMPAL Computer 
Systems, Inc. 

6300 Varial Ave. 
Woodland Hills, 

CA 91367 
(213) 992-4425 
Circle No. 167 


56K RAM 
Dual drives with 
630 K memory 
12-in. hi-res 
monitor High-speed 
printer Works on 
Compal 800 
or any CP/M 
system 


$500 


COMPUMAX 
Associates 
P.O. Box 1139 
Palo Alto, CA 94301 
(415) 321-2881 
Circle No. 165 


Versions for: 

Apple II 48 K 
PET DOS 2.X; 

Atari; Microsoft 
CP/M-CBASIC; 
TRS-80 Model I 
and II; Sorcerer; 
Superbrain; Vector 
Graphic Micropolis; 
Dynabyte; Cromemco 


$100 for Model I 
$200 for CP/M 
$140 for rest 


The Computer Place 
2718 Colonial 
Avenue, S.W. 
Roanoke, VA 24015 
(703) 982-3661 
Circle No. 168 


North Star 48K 
Two double density 
minifloppies, or 
18-megabyte 
hard disk 


$200 


Custom Tailored 
Software, Inc. 

93 Old Homestead 
Road 

Wayne, NY 07470 
(201) 678-7500 
Circle No. 166 


TRS-80 Model I 
and OSI C3C 
versions Model I 
being modified 


$495 for Model I 
Ask for OSI price 


DBIS 

One Mayfair Rd. 
Eastchester, NY 
10707 

(914) 779-5292 
Circle No 164 


OSI C2 or 
C3 48 K RAM 
Two 8-in. drives 
Hazeltine 1420 or 
1500 CRT 

RS-232 serial printer, 
or Centronics parallel 
printer with OS-65-U 
operating system 


$800 


Galactic Software 
115 N. Port 
Washington Rd. 
Mequon, WI 53092 
(414) 241-8030 
Circle No. 157 


TRS-80 Model I 
or III 
48K RAM, 

2 to 4 disk 
drives, 132-column 
line printer 


$ 159/Model I 
$295/Model III 
$20/Manual 



Hayden Book Co. 

50 Essex St. 

Rochelle Park, NJ 07662 
Circle No. 173 

Micro Architect, Inc. 

INV-M2 

96 Dothan St. 

Arlington, MA 02174 
(617) 643-4713 
Circle No. 171 

Micro Computer 
Industries, Inc 
1520 E. Mulberry 
Suite 170 

Ft. Collins, CO 80524 
(303) 221-1955 
(303) 221-1955 
Circle No. 169 

Peachtree Software 
Retail Sciences 
Atlanta, GA 
(404) 325-8533 
Circle No. 155 



Radio Shack 
1300 One 
Tandy Center 
Ft. Worth, TX 76102 
(817) 390-3272 
Circle No. 159 

Serendipity Systems 
225 Elmira Rd. 
Ithaca, NY 15850 
(607) 277-4889 
Circle No. 161 



Software Technology 
P.O. Box 428 
Belmont, MA 02178 
Circle No. 172 

Structured Systems 
Group 

5204 Claremont 
Oakland, CA 94618 
(415) 547-1567 
Circle No. 158 



TBS 

The Bottom Shelf 
P.O. Box 49104 
Atlanta, GA 30359 
(404) 296-2003 
Circle No. 160 



Apple II, Apple II 
Plus with Applesoft 
in ROM, one to six 
disk drives, 48K RAM 

TRS-80 Model I 
TRS-80 Model II 
Health (HDOS 
and MBASIC) 

Line Printer 



CBM or PET 
32 K RAM 
Two minifloppies, 
2040, 40401 8050 
CBM or Tally 
Printers 



Apple II, Apple II 
Plus Z-80 Card, 
Language Card 
(not required with 
II Plus), 

Disk BASIC, CP/M 
operating system 
2 drives, 132-column 
line printer 

TRS-80 Model 
II, 64K RAM, 

1 32-column 
line printer 
single, 8-in. disk 

Three versions: 

Apple II 48K 
RAM, two disk 
drives 80 column 
printer; 48 K 
program with 
CBASIC II and 
CP/M operating 
system OR 

Cromemco 16K Basic; 
and Cromemco 16K 
BASIC 48 K 
program for 
manufacturers 

Apple II Plus 
48K RAM 
Two disk drives 
132 column printer 

8080 or Z-80 
based machines 
52K RAM, 2 drives 
with CP/M 
operating system 
132-column 
printer, CRT 
with direct 
addressing (24x80), 
up to 4 disks 

TRS-80 Model 
II, 64 K RAM, 

4 disk drives, 
132-column 
line printer 



$175 



$99 

$149 

$99 



$200 



$300 to 

$400 depending 
upon the dealer 



$199 (may vary) 



$169 

$795 



$795 



$140 with manual 



$1,250 (approx.) 
depending upon 
dealer/support 
services selected 
$25/Manual 



$850 



OTHER COMPANIES THAT OFFER 
INVENTORY PROGRAMS 

Business-Ware Taranto & Associates 

6640 Elk Park Court P.O. Box 6073 
Alexandria, VA 22310 San Rafael, CA 94903 
H&H Associates, Inc. (TRS-80 Model I, II and III) 

P.O. Box 2663 Computer Marketing Corp. (for Intertec 

Renton, WA 98055 116 South Missions Street SuperBrain) 

S&M Systems, Inc. Wenatchee, WA 98801 
P.O. Box 1225 Graham-Dorian Software Systems, Inc. 

2 Washington Street 211 North Broadway 
Haverhill, MA 01830 Wichita, KS 67202 
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Great software 
doesn’t have to be 
hard to find. 

Just look for 
the Hayden name . 




Play the Software GAME 



SARGON I! (Sprackien ) The Champ of champs. 

. . an excellent program which will provide a 
true challenge for many players . . . Save your money 
and buy SARGON II ... ” ’80 Software Critique. 
03403, TRS-80 Level II; 03404, Apple II; 03410, OSI 
C1P; 03420, OSI C2P; 03440, OSI C4P; 03401 . PET ; 
each tape $29.95. 03408, TRS-80 Level II Disk; 

03409, Apple II Disk; 03414, OSI Cl P Disk; 03424, 
OSI C2P Disk; 03444, OSI C4P Disk; 03484, C8P 
Disk; each $34 . 95 

BLACKJACK MASTER: A Simulator/Tutor 
Game (Wazaney) A serious game that performs 
complex simulations and evaluations of playing and 
betting strategies. 05308, TRS-80 Level II tape. 

$24.95; 05308, TRS 80 Disk Version, $29.95 

MICROSAIL (Johnson) A true test of your nautical 
skills as you race against wind, tides, and time 
04401, PET tape, $11.95 

GRIDIRON: A Microfootball Game (Microflair 
Associates) Be both offensive and defensive quarter 
backs. Includes time-outs, penalties, and the two- 
point conversion option used in college football. 
03003, TRS-80 Level 11 tape, $12.95 

MAYDAY (Breitenbach) Out of fuel! Try to avoid 
crashing with this challenging airplane flight Simula 
tion. 02601, PET tape. $9.95 

REVERSAL (Sprackien) 

Winner of the software division of the First Inter- 
national Man Machine OTHELLO ™ Tournament, 
this version of the 200-year old game Reversi , features 
27 levels of play and high-resolution color graphics. 
07004, APPLE II tape, $29.95; 07009, APPLE II Disk. 
$34.95 

STARCLASH (Walton) An exciting game of 
galactic strategy for one or two players. 05903, 

TRS-80 Level 11 tape. $16.95 

ROYAL FLUSH: Competitive Poker Solitaire 

(Wazaney), A game you can play alone or with 
any number of players. High score wins in this poker 
based, fun filled card game. Choose from possible 
game variations. 07101. PET; 07103, TRS-80 Level II. 
each tape, $14.95 

BACKGAMMON (Wazaney) A classic game of 
skill and luck played against a preprogrammed 
opponent. 02501, PET; 02503. TRS-80 Level II; each 
tape, $10.95 

BATTER UP : A Microbaseball Game (Savon) 
Action-packed baseball with 3 levels of display. 

02801, PET; 02803, TRS-80 Level II; each tape, 

$10.95 



Time Saving 
UTILITY Software 



ORDERING INFORMATION 

Send me the software checked below. A check or money 
order is enclosed. I understand that Hayden pays shipping 
and handling costs and that 1 can return any disk or tape within 
10 days if it is defective or 1 am dissatisfied with it for any 



Hayden 

Book Company , Inc. 

50 Essex Street. Rochelle Park. HJ 07662 



■ 

■ 

■ 


reason Residents of NJ and CA must add sales 
good in US only. 


tax. Offer 


□ 03404 

□ 03408 

□ 03409 


□ 03504 

□ 03604 

□ 03804 


□ 04804 

□ 04909 

□ 05004 


□ 05409 

□ 05509 

□ 05601 


□ 07009 

□ 07101 

□ 07103 


■ 


□ 00100 


□ 01105 


□ 01401 


□ 02404 


□ 02903 


□ 03410 


□ 03904 


□ 05009 


□ 05603 


□ 07301 


■ 


□ 00700 


□ 01201 


□ 01403 


□ 02501 


□ 03003 


□ 03414 


□ 04401 


□ 05105 


□ 05604 


□ 07809 


■ 


□ 00800 


□ 01203 


□ 01404 


□ 02503 


□ 03103 


□ 03420 


□ 04501 


□ 05108 


□ 05609 


□ 08609 


□ 00900 


□ 01204 


□ 01407 


□ 02601 


□ 03203 


□ 03424 


□ 04503 


□ 05203 


D 05613 


□ 08709 


■ 


□ 01101 


□ 01301 


□ 01413 


□ 02701 


□ 03304 


□ 03440 


□ 04504 


□ 05208 


□ 05713 


□ 08903 




□ 01103 


□ 01303 


□ 02401 


□ 02801 


□ 03401 


□ 03444 


□ 04513 


□ 05303 


□ 05903 


□ 5681-8 


■ 

■ 


□ 01104 

Name 


□ 01304 


□ 02403 


□ 02803 


□ 03403 


□ 03484 


□ 04609 


□ 05308 


□ 07004 





Address 

City/State/Zip 

Name of individual ordering must be filled in. 




LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross refer- 
ence of line numbers and variable names. 07301, 
PET tape, $16.95 

SLOW LIST/STOP LIST: Utility Programs for 
the Apple (Gilder) Start, stop, and control the 
speed of your program with Apple II’s game paddles. 
03904, Apple II tape, $10.95 



Call Toll Free 

24 hours a day, 

(1 800-821-3777, ext. 302)* TO CHARGE 
YOUR ORDER TO Master Card or Visa. 
Minimum order is $10.00; customer pays 
postage and handling. 

From Missouri call (1-800-892-7655, ext. 302) 



81-049 



PC 3/81 
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APPLESOFT UTILITY PROGRAMS (Gilder) 
Increase your BASIC programming speed and flexi- 
bility. Contains 9 useful subroutines: 1. REM Writer 
2. PRINT Writer 3. POKE Writer 4. Hexadecimal/ 
Decimal Converter 5. Line Counter 6. Renumber 
7. Append 8. Byte Counter 9. Slow List/Stop List 
03504 , Apple 11 tape , $29.95 

RENUMBER & APPEND: Utility Programs for 
the Apple (Gilder) Renumber your Applesoft pro- 
gram and append a second program to the one in 
memory. 03804. Apple II tape , $14.95 

REVIVE (Gilder) When a program is accidentally 
erased, REVIVE searches through memory and 
finds the information that enables it to restore the 
pointers that have been changed. 03604. Apple II 
tape. $19.95 

PSEUDODISK (Neuschatz) 

This money-saving program simulates a disk memory 
system for Integer BASIC programs. It allows multi- 
ple programs in memory at the same time which 
can be run from a catalog. 04804. APPLE II tape, 
$24.95 

6502 DISASSEMBLER (Stamm) 

Produce assembly language source files with labeled 
subroutines and references from programs already 
in memory. It is compatible with Hayden’s ASSEM 
BLY LANGUAGE DEVELOPMENT SYSTEM. 
08609. APPLE II Disk. $34.95 

DISK CERTIFIER AND COPIER (Jacc Inc ) 

A handy utility program that certifies the acceptability 
of blank diskettes and rejects those with flaws. It 
also includes a fast machine language disk copying 
program that will work on single and dual drive 
systems. 07809. APPLE II Disk, $19.95 

DISK CATALOGER (LeBar) 

Automatically maintains a cross reference listing 
of all your programs, their location by disk number, 
their function and use. Catalogs, lists and sorts 
programs. 05203, TRS-80 Level 11 tape, $16.95; 

05208, TRS-80 Level II Disk. $21.95 



Software That Speaks 
Your Kind Of LANGUAGE 



APPLE- ASSEMBLY LANGUAGE DEVEL- 
OPMENT SYSTEM: An Assembler Editor/ 
Formatter (Lutus) Write and modify your machine 
language programs quickly and easily. 04609, Apple 
I! Disk Version. $39.95 

PROGRAMMING IN APPLE™ INTEGER 
BASIC: Self-Teaching Software (Banks & Coan) 
Teach yourself Apple Integer BASIC and control 
your own progress at all times with this interactive 
programmed instruction format. 05004, Apple 11, 
tape. $29 95; 05009. Apple II Disk Version, $39.95 

SUPER APPLE™ BASIC (Lutus) A structured 
BASIC that compiles into an optimized Applesoft 
or Integer BASIC program. 05409, Apple II Disk, 
$39.95 

Super FORTH (Bugbee) 

This is a fast, high level, expandable language that 
features integer and floating-point math, high- 
resolution graphics and string handling capability. 
05509, APPLE 11 Disk, $49.95 



Software For 
Your BUSINESS 



DATA MANAGER: A Data Base Management 
System and Mailing List (Lutus) Store information 
on a floppy disk, and retrieve it quickly and easily 
by specific names, or by category. 04909. Apple II 
Disk Version, $49.95 



F1NPLAN: A Financial Planning Program for 
Small Business (Montgomery) Allows you to enter 
data from a balance sheet into the program, to make 
assumptions about future growth of business, and 
to have the computer project results for up to a five 
year period based on those assumptions. And if 
you change any data, the program revises all result- 
ing data automatically The disk version can only 
be used with TRSDOS Version 2.3. 05103, TRS-80 
Level 11 tape, $69.95; 05108, TRS-80 Level II Disk 
Version, $74.95 

MAILING LIST (Tru-Data Software) Lists 
addresses, prints labels, allows for alterations and 
deletions, and has the capacity to make duplicate 
data file disks. Can only be used with version 1.5. 
05713, Heath Disk, $49.95 



ENGINEERING 

Software Designs 



MCAP: A Microcomputer Circuit Analysis 
Program (Savon) Performs a linear voltage, 
impedance, or transfer impedance analysis of an 
electronic circuit. 04501 , PET; 04503, TRS-80 Level 
II; 04504, Apple 11; each tape $24.95; 04513, 
Heathkit/Zenith Disk, $29.95 

ENGINEERING MATHEMATICS-1 (Gilder) 
Contains eight programs useful to the engineer: 

1. Solving Simultaneous Equations 2. Evaluation of 
a Polynomial 3. Quadratic Equations 4. Integration 
by Simpson’s Rule 5. Newton Raphson Roots 
6. Derivative of a Function 7. Factorial of a Given 
Number 8. Extended Factorial Calculation. 01301, 
PET; 01303, TRS-80 Level II; 01304, Apple II; each 
tape $14.95 

MICROCOMPUTER AIDED DESIGN OF 
ACTIVE FILTERS (Gilder) Eight programs that 
simplify the design of active filters and will calculate 
the component values needed for various bandpass, 
low-pass, and notch type filters. 01401, PET; 01403, 
TRS-80 Level 11; 01404, Apple II; 01407, Heath; each 
tape $16.95; 01413, Heathkit/Zenith Disk Version, 
$21.95 



EDUCATION Software 
Made To Order 



CROSSBOW (Breitenbach) Features a target 
game that, besides offering hours of fun, teaches 
fractions in an exciting and competitive environment 
An educational program for all ages. 02701, PET 
tape, $9.95 

THE FIRST BOOK OF KIM, 3 Tapes (Butterfield, 
Ockers, and Rehnke) Three cassettes featuring 28 
recreational and 13 utility and diagnostic programs. 
00700, KIM 1 (14 recreational programs); 00800, 

KIM 1 (14 recreational programs), 00900, KIM 1 
(13 utility programs); each tape $9.95 

MICROTYPING (Engel) Features the “touch 
method" of learning to type for improving your 
computer skills. 02401, PET; 02403, TRS 80 Level II; 
02404, Apple II; each tape $10.95 

COMPLEX MATHEMATICS (Gilder) Contains 
8 programs that give the user the ability to perform 
computations of complex numbers in BASIC rather 
than in FORTRAN. The eight programs are: 

1. Absolute Value 2. Complex Addition 3. Complex 
Subtraction 4 Complex Multiplication 5. Complex 
Division 6. Nth Roots of a Complex Number 
7. Complex Exponential 8. Complex Number to 
a Real Power. 01201, PET; 01203, TRS 80 Level II; 
01204, Apple 11; each tape $14.95 



GENERAL MATHEMATICS ! (Gilder) Contains 
15 programs useful to anyone who wants to improve 
their math skills and accelerate their computation. 
The fifteen programs are: 1. Log to Any Base 
2. New Coordinates 3. Rectangular/Polar Coordi 
nates 4. Permutations 5. Combinations 6. Vector 
Cross-Products 7. Vector Scalar Products 8. Max/ 
Min Locator 9. Number Rounder 10. Dimension 
Scaler 11. Histogram 12. Circle Finder 13. Nth 
Root of a Number 14. Normally Distributed Random 
Numbers 15. Rational Fractions. 01101, PET; 01103, 
TRS-80 Level II; 01104, Apple II; 01105, Sorcerer; 
each tape $14.95 



Stay At HOME Software 



ENERGY MISER (SuperSoft Associates) A 
complete heating/cooling analysis program for your 
home or office that will calculate heat loss or gain 
due to poor insulation, leaky doors and windows, 
and more. 05601, PET; 05603, TRS-80 Level 11; 

05604, Apple 11; each tape $24. 95; 05609, Apple 11 
Disk Version; 05613, Heathkit/Zenith Disk Version; 
$29.95 

PERSONAL PROPERTY INVENTORY 

(Southern Systems) 

Here’s an easy-to-use program that lets you develop, 
maintain, sort and save an inventory of your personal 
property. 08903, TRS 80 Level II, tape, $14.95 



Software Promotes 

GENERAL INTEREST 



SONGS IN THE KEY OF APPLE (Lopatin) 
Allows you to see and hear your favorite tunes, pre- 
programmed tunes or music you create (up to 200 
notes, including rests, per musical piece). 03304, 
Apple II tape. $10.95 

SKETCHMODE (Walton) Create computer 
graphics, modify them, save them, and read them 
from tape. 03203, TRS-80 Level 11 tape, $11.95 

KEYNOTE (Microflair Associates) Hear any type 
of music in slow, rpedium, or fast tempo. 02903, 

TRS 80 Level II tape, $9.95 
BIOCURVE (Microflair Associates) Charts your 
biorhythms against another person’s and suggests 
when you will be in a state of instability and therefore 
vulnerability. 03103, TRS-80 Level II tape, $9.95 

HOW TO BUILD A COMPUTER-CON- 
TROLLED ROBOT (Loofbourrow) Contains 5 
control programs that consist of: Joystick Control 
Program; Self Direction Program; Impact Sensor 
Control Routine; and more. 00100, KIM 1 tape, $14.95 
Should be used with text HOW TO BUILD A 
COMPUTER-CONTROLLED ROBOT, 56 81 8, 
$9.75 



Apple is a trademark of Apple Computer Company, Inc . 
and is not affiliated with Hayden Book Company, Inc. 

CIRCLE 13 



Hayden software is 
available at computer 
stores everywhere. 




50 Essex Street, Rochelle Park, NJ 07662 Book Company, Inc. 
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Softw a re Revie w 

Standard & Poor’s 
S TOCKPAK 

BY ALAN M. BOYD 



P ersonal computers have 
served as investment aids 
since their advent a few years ago, 
but until recently, users had to be 
able to program them themselves if 
they wanted them to aid in any task 
other than routine bookkeeping. 
Now, however, the availability of 
investment aid software means that 
the investor can use the power of 
these small, inexpensive machines 
to handle all of the tedious details 
involved in the management of a 
securities portfolio. 

Programs are now available that 
help the active investor keep finan- 
cial records and calculate earnings, 
weights, ratios and other such num- 
bers automatically. The advantages 
of using these programs are that in- 
vestors have a broader base, with 
less effort, for making complex fi- 
nancial decisions, and busy 
portfolio managers can produce 
sophisticated reports for their 
clients by pushing a few keys on a 
personal computer. 

In the past, many small invest- 
ment firms have produced 
software, primarily for use in- 
house, to aid in this process. Now, 
however, the “big guns” of Wall 
Street, seeing that they have to act 
now or be left at the starting gate, 



are getting into the act. Those com- 
panies who make their livings by 
marketing data are now surfacing in 
the personal computer industry, 
notably Dow Jones, and now 
Standard & Poor’s. 

One of the results of Wall Street’s 
love affair with the personal compu- 
ter is the STOCKPAK, a joint effort 
by Standard & Poor’s Corporation 
and Radio Shack. STOCKPAK is a 
set of programs for the Radio Shack 
TRS-80 Level II 32K Business Sys- 
tem that has been designed by the 
backroom boys at Standard & 
Poor’s Corporation for use in se- 
curities portfolio management and 
stock evaluation. In actual fact, the 
system is composed of two distinct 
products: First, there is the 
STOCKPAK, which, although de- 
signed by S & P, is available 
through Radio Shack. The other 
product is a subscription system, 
whereby STOCKPAK owners can 
obtain monthly updated of the S & P 
data base on diskette. 

Disk #1 

STOCKPAK is a set of four disk- 
ettes and a substantial documenta- 
tion manual packaged in Radio 
Shack’s traditional three-ring bind- 



er. Disk #1 is the Portfolio Man- 
agement System, which can be used 
to maintain a portfolio of up to one 
hundred securities, with as many as 
thirty transactions on each issue. 
Computer-management of a stock 
portfolio, for those who are not 
familiar with the concept, is a very 
powerful instrument utilized for 
simulation and strategic planning. 
As well as keeping track of real 
portfolio data, the computer can 
also be used to store recommenda- 
tions from a broker, or some other 
source of information. This makes it 
possible to store your broker’s ad- 
vice, along with the price and date 
of the recommendation, for future 
reference. Undoubtedly, this is a 
highly effective method of evaluat- 
ing their performance. 

This program keeps track of all 
Buys, Sells, Stock Split and Di- 
vidends affecting the portfolio and 
handles all of the arithmetic re- 
quired to evaluate the holdings. 
Mercifully, this Portfolio Manager 
also handles Commissions, an ad- 
justment overlooked by many sys- 
tems currently available. On-screen 
and hard copy reports can be gener- 
ated to show the current status of 
each security, net position, long and 
short-term gains and losses, profit 
summaries, dividends received, 
rate of return analysis and eligibility 
for long-term gains or losses for tax 
considerations. 

Disk #2 

The second disk in the set con- 
tains the Screen and Select System. 
This disk contains the software that 
permits you to apply a variety of 
investment criteria to the 900-stock 
S & P data base, which is purchased 
separately on a subscriber basis. 
This program is actually a vertical 
application of data base manage- 
ment, specifically designed for 
stock selection. When first pur- 
chased, this system holds a number 
of predefined selection criteria. 

For example, one set of selection 
criteria can be set up to select every 
stock in the data base that has a 
Price/Eamings ratio of less than or 
equal to six, and a yield greater than 
or equal to six. Ten ready-to-use 
sets of selection criteria have been 
included, and you have the ability to 
set up your own sets based on any of 
the thirty financial facts on each of 
the 900 stocks available in the data 
base. These selection criteria are 
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set up using an easy to follow, yet 
powerful system of definitions 
known as the Data Dictionary. 

Data Dictionary 

Using the Data Dictionary, you 
may define a new element of the 
data base by combining other ele- 
ments in some sort of logical or cal- 
culated fashion. For example, if you 
subscribe to an investment strategy 
that uses a ratio such as Debt/Work- 
ing Capital as an indication of risk, 
you may define this ratio as an ele- 
ment of the Data Dictionary. Then 
this element may be used as a 
criteria for selection. Once a Data 
Dictionary element has been de- 
fined, it is automatically maintained 
and need never be re-defined. In 
this manner, you may tailor your 
selection criteria to your particular 
investment strategy, no matter how 
unusual it is! 

One of the nicer features of the 
system is the ability to update the 
portfolio automatically using the 
subscriber data base. When the disk 
is received, there is a feature by 
which any securities held in the 
portfolio can be updated by the 
more recent data. Another interest- 
ing feature available is the News 
Retrieval System. The data base 
disk contains a synopsis of recent 
financial news and trends which 
have occurred since the last disk 
was mailed. This news can be 
printed on the screen, or on a print- 
er, as desired. One other notable 
feature is the ability to create a 
spinoff file (on disk) of the results of 
any selection scan. This lets you run 
a selection of stocks against a set of 
criteria and then save the results to 
disk for processing or retrieval at 
some later date. 

Disk #3 

The third disk in the system is 
called the Report Writer and, as its 
name implies, it contains software 
that allows the creation of custom 
reports on stocks that pass the 
selection criteria, along with any in- 
formation available on the data base 
for those stocks. Reports can be 
generated on the screen or on a 
printer. Thoughtfully, S & P have 
included a set of ten ready-made 
screen formats and twenty printer 
report formats based on profes- 
sional strategies currently used in 
the financial community. 



Disk #4 

The fourth disk is actually a sam- 
ple of the S & P data base available 
directly from S & P for an annual 
subscription of $200. This data base 
consists of thirty financial facts on 
about 900 of the most actively 
traded New York, American Ex- 
change and over-the-counter com- 
mon stocks, and is mailed to sub- 
scribers on a monthly basis. This 
service is what makes this package 
different from other portfolio man- 
agement and evaluation systems. If 
your portfolio consists of stocks 
listed in the data base, then you can 
have your portfolio updated au- 
tomatically every month. Since the 
data base consists of the 900 most 
actively traded stocks, there is at 
least a fair chance that a large part of 
your portfolio can be managed 
without you getting too involved. 
Also shipped with the diskette is a 
copy of the S & P Stock Guide, a 
notoriously handy 256-page listing 
of pertinent financial data on more 
than 5100 common and preferred 
stocks and over 380 mutual fund is- 
sues. The financial “facts” availa- 
ble on the 900 companies are exten- 
sive and include all of the pertinent 
information that should be required 
to evaluate both long and short- 
term potential of the 900 com- 
panies. They are: 

General 

Ticker Symbol 
Industry Classification 
Exchange on which traded 
S & P Earning and Di- 
vidend Rank 

Earnings Per Share 

Three Years EPS 
Estimated EPS 
EPS last 12 months 
Five-year EPS Growth 
Rate 

EPS Footnote 

Net Sales and Net Income 

Net Sales (latest available) 
Net Income/Loss (latest 
available) 

% Change Sales (% change 
between last two years) 

% Change Net Income (% 
change between last two 
years) 

Fiscal Year End 



Prices 

Current Price (Month End) 
Prior Year End Price 
High Price to Date 
Low Price to Date 

Balance Sheet 

Cash & Equivalent 
Current Assets 
Current Liabilities 
Long Term Debt 
Common Shares Outstand- 
ing 

Book Value per Share 
Balance Sheet Date 

Miscellaneous 

Ex-Dividend Date 
Current Indicated Dividend 
Rate 

Previous Month’s Traded 
Volume 

Well worth the money 

In all, the STOCKPAK as a 
stand-alone product, seems well 
worth the $49.95 price tag, but it 
should be realized that to reap all of 
the benefits from the package you 
also need the $200 per year sub- 
scription to the S & P data base. For 
those who are seriously involved in 
managing portfolios, this would ap- 
pear to be well worth the price. The 
system is professionally executed, 
as one would expect a product from 
this institution to be. 

The only bone that is to be picked 
concerns the speed at which certain 
parts of the program run. Princi- 
pally the screening of the 
STOCKPAK data base is slow, re- 
quiring around 20-30 minutes to 
screen the entire data base of 900 
stocks against a set of selection 
criteria. However this seems a mere 
drop in the bucket when compared 
to the time required for the U.S. 
Postal Service to deliver the data 
disk. 

Overall, however, the system is 
extremely powerful and open to all 
sorts of customization. As a first 
venture into the world of personal 
computers, S & P have shown that 
they are heading in the right direc- 
tion. In naming their data base 
“Series 1 it appears that S & P has 
other ideas for follow-up products 
to make personal computers more 
useful to investors, so we’ll keep 
our eyes peeled for them. □ 
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Inside The Model III 

BY RALPH BURRIS 



B y now you have probably read 
a lot about the TRS-80 Model 
III. In fact, you may have seen one 
or, if you are lucky, you may have 
even have one of your own. If you 
fall into the latter category, we will 
get to you in awhile, but for the 
time being, I want to give every- 
body else a chance to have a look 
for themselves. 

Model I Grows Up 

The Model III is a logical and 
seemingly well-planned enhance- 
ment to our trusty Model I, al- 
though it will suffer some of the 
familiar “growing pains” we have 
all experienced while breaking in 
the Model I design. The most obvi- 
ous difference in the new system is 
Radio Shack’s abandonment of the 
“modular” design — that is, the 
Model III is self-contained in one 
case, and upgrades to the system 
(up to two disk drives and 48K of 
RAM) require no additional exter- 
nal cases. Two more disk drives 



and printers, modems and so forth, 
are the only external peripherals 
you have to find space for. 

The initial package provides a 
bunch of goodies that required 
modifications in the Model I, such 
as a numeric keypad and lower- 
case (with driver software). Soc- 
kets for RAM expansion up to the 
full 48K, as well as the connector 
for the RS232 serial port, are pro- 
vided. Adding disk drives to the 
unit is a simple (if somewhat cost- 
ly) task. The disk system is set up 
in a double-density configuration, 
which means, in effect, that each 
drive has the storage of two drives 
on the Model I. 

The CRT in the Model III is a 
high-quality monitor, which pro- 
vides a sharp image for the new 
character set allowing much grea- 
ter contrast and brightness adjust- 
ment than the TV set that came 
with our Model I. Another en- 
hancement of the video processing 
is a new line in the processor that 
prevents access to the video RAM 



by the system except during the 
horizontal blanking, or re-trace 
phase, of the CRT scan. This 
means that you get a clean video 
picture at all times — free of the 
familiar “glitches” on the Model I 
screen. It also means that anything 
using video output will run a bit 
slower, but it is a good trade-off. 
To test this out, try running a prog- 
ram with a lot of graphics, such as 
Radio Shack's “Dancing Demon.” 
When run at a fast speed on the 
Model I, the Demon breaks up into 
a hash of lines on the screen as the 
refresh, image output, and all that, 
fight for time in the video memory. 
On the Model III, the same prog- 
ram will show a smooth white im- 
age, with no “hashing" of the pic- 
ture, even though it runs slower. 

Improved Character Set 

The new character set in this 
computer is a beauty. The charac- 
ters are a new size (8 X 12, vs. the 
Model I’s 6 X 12) and offer the full 
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96 ASCII values (upper and lower), 
directly from the keyboard in 
"shift lock” or upper/lower case 
model. Model III also gives you the 
same graphics set as Model I. The 
exciting new feature of the charac- 
ter set is the addition of 64 "special 
characters,” including such 
goodies as faces, pips for playing 
cards (a set of three which make up 
a hand pointing to the right), pre- 
scription ("Rx”) symbol, and 
others. These characters are inter- 
changeable with the "compres- 
sion” tokens (values from 192 to 
255) via software. Also, 64 special 
characters have an alternate set of 
Japanese Kana characters which 
can be swapped via software 
switches. All of these characters 
can be utilized in programs with 
BASIC's PRINT or POKE state- 
ments. There are 32 additional 
characters available using the 
POKE statement, occupying the 
values from 0 to 31, which are in- 
terpreted as ASCII control codes if 
used in a PRINT statement. 

Model III allows you to write 
programs using the upper/lower 
case mode and automatically con- 
verts command statements to all 
upper case. This is a nifty feature 
to those of us who are accustomed 
to the upper-case only model. 

Other Added Features 

Taking their cue from three years 
of testing the Model I, Radio Shack 
has included some of the better fea- 
tures that have been introduced, 
often by "outside” sources. Most 
notably, the Model III provides the 
ability to print the contents of the 
screen to the line printer by pres- 
sing a combination of keys (more 
on this later). 

Model III BASIC is essentially 
the same as Model Ts Level II with 
one additional command, TIMES, 
which is familiar to Disk BASIC 
users. TIMES returns the current 
date and time (set via POKE), in the 
MM/DD/YY HH/MM/SS format. 
The fact that the Model III can 
keep track of time means there is a 
clock routine in there somewhere. 
If you have used Model I’s Disk 
BASIC, you are painfully aware 
that the clock must be turned off 
(CMD"T”) during cassette opera- 
tions, to prevent a nasty interrupt 
pulse from interfering with your 
valuable data. Model III takes care 
of this problem automatically, so 



you hardly notice the clock at all 
(unless you run a music program or 
machine language programs that 
were designed for the Model I). A 
case in point is the "Electric Pen- 
cil” (tape version), which runs fine 
on the Model III until you try to do 
some tape I/O. The Pencil, as well 
as the rest of our favorite Model I 
software, relies on the Z-80’s "DI” 
(disable interrupts) statement to 
turn off the clock, which is under 
software control. 

The Model III, on the other 
hand, incorporates a hardware in- 
terrupt for clock control and is not 
affected by the "DI” statement. 
The presence of the clock is more 
evident in music programs, be- 
cause of the annoying "click” dur- 
ing the notes. Fortunately, there is 
a fix for this problem. The clock 



can be shut off by sending zero to 
port EON (224 dec). This can be 
done from BASIC by issuing the 
statement "OUT 224,0” (either 
from Command level or in a prog- 
ram), and in assembly programs by 
XOR A (makes the accumulator 
equal to zero), followed by OUT 
(OEON),A. 

The Model III has another un- 
ique feature usually found on 
"smart” terminals — the ability to 
protect up to seven lines at the top 
of the monitor. This is a handy 
method of keeping some informa- 
tion on the screen at all times, 
while the rest of the screen is scrol- 
ling text or displaying other infor- 
mation. 

Some other interesting design 
changes have been incorporated in- 
ternally, further indicating a matur- 
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248 249 250 251 252 253 254 255 

Sixty-four interchangeable characters make up a new feature of the Model III. 
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ing of the product. The parallel I/O 
port (Centronics-type) is a full 8-bit 
line, where the Model I supported 
only 4 bits. This means that 
‘ ‘smarter” peripheral devices may 
be attached to the Model III. Your 
old parallel printer will work just 
fine, however, as the only physical 
difference in the hook-up is a smal- 
ler opening in the case for the 
edge-connector. Screen memory 
also provides the full 8 bits, allow- 
ing display of any character, where 
the original (unmodified) Model I 
had a 7-bit memory block, which 
tied two bits together and changed 
most data stored in it. 

Speaking of ports, the Model III 
is much more of a port-oriented 
system than the Model I was, in 
that the lineprinter and disk drives 
are accessed through ports rather 
than being tied to memory addres- 
ses. This causes a small amount of 
software compatibility problems in 
some machine language programs 
when it comes to lineprinter (and 
disk) operations. Some effort to 
keep the same scheme was 
retained — the status of the linep- 
rinter may still be tested at 37E8h 
(or from port F8h), but characters 
must be sent to port F8h. 

For those of you who are a bit 
foggy on this port business, you 
might want to pick up a copy of 
William Barden’s “Z-80 Micro- 
computer Handbook,” for a com- 
plete explanation. In a nutshell, the 
Z-80 can access memory in 8-bit 
chunks (bytes), or ports in bit-by- 
bit pieces. There can be 65,536 (64 
K) memory locations or ports, ac- 
cessable to the CPU at any given 
time. 

It is up to the hardware designers 
to decide whether to use ports or 
addresses in the system. In com- 
puters, data storage is given the 
highest priority, so less emphasis is 
placed in ports in favor of memory. 
In fact, the Model I has only one 
port — FFh — which is used for cas- 
sette operations and screen mode 
(32 characters per line). The Model 
III uses the same port for these 
functions and adds a couple of ad- 
ditional items. In a port operation, 
the CPU can send or receive in- 
formation from an external device, 
but it is up to that device to man- 
ipulate the data once it has been 
sent. In a memory operation, on 
the other hand, the data can be 
stored or retrieved by the CPU. 

There are a great deal of other 



enhancements incorporated in the 
Model III (in fact, I'm quite sure 
that I haven’t even begun to 
scratch the surface), but the one 
other thing I'd like to mention is 
the ability to BREAK out of I/O 
operations. The Model III BASIC 
allows you to escape from CSAVE, 
CLOAD, LUST and LPR1NT by hit- 
ting the BREAK key. The inability 
to escape these functions in the 
Model I was the cause of more than 
one agonizing moment for the 
TRS-80 user, and this in itself 
makes the whole new machine a 
joy to use. 

Radio Shack Grows Up 

There was a considerable 
amount of brouhaha surrounding 
the Model I’s ROM map in the 
early days, and Radio Shack made 
quite a point of secrecy regarding 
ROM addresses. Having them 
saves a lot of us many long hours of 
exploration (and, in fact, provided 
some folks with a profitable ven- 
ture in publishing all the ” secrets” 



of BASIC). It appears that Radio 
Shack has seen its way clear to 
provide the Model III user with a 
fairly detailed list of ROM addres- 
ses for the most-used functions, as 
well as a complete description of 
methods for accessing and using 
these routines in your own prog- 
ramming efforts. 

Model III BASIC appears to 
have been designed to maintain as 
much compatability as possible 
with most Model I machine lan- 
guage software. In fact, most 
Model I assembly programs will 
operate normally in a Model III if 
the programmer used the previ- 
ously verboten ROM calls for most 
I/O routines, because the majority 
of those addresses (for such things 
as printing text or cassette I/O) 
have been maintained. This was 
accomplished by leaving the 
routine in the same place (i.e., 
1A19H is still the reentry point for 
BASIC) or by replacing the original 
addresses with vectors to the new 
routines. Most of the vectors have 
been located in the area of missing 
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Advance cursor 


26 


1 A 




(SHIFT) ® tij 




Move cursor down 


27 


IB 




(SHIFT ® 




Move cursor up 


28 


1C 




(SHIFT) ® Q 




Move cursor to upper left corner 


.29 


ID 




[tilHUKOYtm 




Erase line and start over 


30 


i£ 








Erase to end of line 


31 


IF 




(ELECT) 

(SHIFT ® (7) 




Erase to end of display 



The Model III contains control characters not available in the early machines. 
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Memory Map 



Decimal 

Address 


Contents 


Hexadecimal 

Address 


0 


12 K ROM 
Model 111 BASIC 


0 


12288 


2 K ROM 
for System Use 


3000 


14336 


Keyboard 

Matrix 


3800 


15360 


Memory-Mapped 
Video Display: 
Upper left corner = 
15360 4- 0. 
Lower right corner = 
15360 4 1023. 


3C00 


16384 


Reserved 
for System Use 


4000 


17129 


User Memory 
For Program and Data 


42E9 


32767 


“16K RAM” ends here. 


7FFF 


49151 


“32K RAM” ends here. 


BFFF 


65535 


M 48K RAM” ends here. 


FFFF 



Here are the important ROM decimal addresses ( w ith hexadecimal addresses show n in the 
right hand column) for the Model III , as found in the Model III Users' Manual. For those of 
you who wish to write your ow n program , this will prove to be an invaluable aid. 



addresses in the Model I (3000H to 
37DDH). Some routines don't 
work, however (such as some input 
calls), so caution is advised in using 
Model I assembly programs on the 
Model 111. 

One other problem is that there 
are 258 less bytes of user available 
RAM, so programs which try to lo- 
cate at the absolute beginning of 
Model I RAM will probably de- 
stroy some vectors. 

Those Model 1 programs which 
have their own character handling 
routines (i.e., Radio Shack's tape 
Editor/ Assembler), will definitely 
not work on the Model III, due to 
timing errors produced by the 
slightly higher clock rate in the new 
machine. Apparat's EDTASM 
package, on the other hand, works 
fine with Model Ill's tape I/O be- 
cause Apparat replaced internal 
routines in the RS Editor/Assem- 
bler with ROM calls. (As men- 
tioned earlier, the clock must be 
shut off prior to executing these 
types of programs.) 

Model III is Device-Oriented 

As most of you are aware, the 
TRS-80 systems are “device- 
oriented." This means that most, if 
not all, I/O functions are readily in- 
terchangeable. A device can be 
anything from a CRT (monitor 
screen) to a disk file. Model I users 
have enjoyed the ability to route 
the screen to the line printer. The 
Model III provides a method or 
routing devices in a simple fashion. 
You only have to place the device 
name (KI=keyboard, DO = screen, 
PR = printer) into an address and 
set up a ROM call which automati- 
cally causes output to the new de- 
vice. This can be accomplished in 
BASIC via the USR function, or in 
machine language with a CALL. 

Model III also gives you greater 
control over the devices. For 
example, you can set the maximum 
line length on the printer as well as 
control the RS232 parameters 
through similar ROM calls. Cas- 
sette baud rate, cursor character, 
and flash/no flash are also under 
your control in BASIC or assembly 
language. 

The Bugs 

Sadly, as with any new machine, 
the Model III features the usual 
menagerie of nasty little bugs. For 



starters, the initial machines were 
all delivered with BASIC in PROM 
(Programmable Read Only Mem- 
ory) rather than ROM, which 
means the language was not per- 
fected when the machines were in- 
troduced. 

Radio Shack explains that some 
of the features indicated in the 
User’s Manual are not available in 
the early editions of the Model III, 
but will be made available at a later 
date for a slight charge. 

Among the features you won't 
get in an early Model III are the 
control characters described in the 
manual as being available from the 
keyboard with the shift-down ar- 
row. The codes are there and you 
can use them with BASIC's CHR$ 
function, but you can’t generate 
most of them from the keyboard. 
Another annoyance is that the 
“Screen Print" function is acces- 
sed by pressing the “S" and “P" 
keys rather than using the shift- 
down arrow (“*” which is de- 
scribed in the manual). This has 
caused an interesting bug in the 
Model III. If you are in the EDIT 
mode and you want to (S)earch for 



a “P” on the line, the machine 
sometimes thinks you told it to do a 
screen print. Unfortunately, there 
is something else going on in the 
routine that does not flag this as a 
screen print, so the end result is a 
“hang-up." Fortunately, you can 
escape the problem by tapping the 
“BREAK" key a few times, which 
normally has no place in the EDIT 
mode. 

Conclusions 

Even considering the problems 
discussed, I’d still give the Model 
III a high rating. When your Model 
I has given up, you have a great 
machine waiting in the wings. If 
you are new to the field and want a 
powerful, reasonably-priced and 
well-supported computer (and you 
don't care much about color), the 
Model III is for you — especially in 
small (and not so small) business 
applications. 

If you can live with a few tem- 
porary bugs, you are probably safe 
in ordering the Model III right 
away, but in a few months I’m sure 
it will be a solid buy. □ 
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MODEL II 




26-4002 

64K 1 Drive 
$3440.00 



26-4160 1 Drive EXP $1035.00 

26-4161 2 Drive EXP 1575.00 

26-4162 3 Drive EXP 21 15.00 

26-4501 Gen. Ledger 180.00 

26-4502 Inventory 180.00 

26-4503 Payroll • 360.00 

26-4554 Acct. Rec 180.00 

26-4701 Fortran 270.00 



26-1 157A Daisy Wheel. . . 2290.00 
26-1158 Daisy Wheel'll. . . 1799.00 



$ DISCOUNT $ MODEL III 



TRS- 80 S....*., 



COMPUTER SPECIALISTS 




26-1155 Quick Printer II $187.00 

26-1145 RS-232 Board 84.00 

26-1140 "O'' K Interface 249.00 

26-1141 "16" K Interface 359.00 

26-1142 "32" K Interface 469.00 

26-1 160 Mini Disk - Drive 0 419.00 

26-1 161 Mini Disk - Additional 419.00 

26-1154 Lineprinter II 699.00 

26-1 165 Line Printer V 1710.00 

26-1 159 Lineprinter IV 859.00 

26-1 166 Line Printer VI 1080.00 

26-1563 Scripsit - Disk. . . .• 79.00 

26-1566 Visicalc 83.00 

26-1562 Profile 72.00 



26-1061 4KI $630.00 

26-1062 16K III 888.00 

26-1063 32K III 

2-Drives, RS232 2225.00 



COLOR 





CEnTROniC5 

Fast 100 CPS Centronics 



730 Printer 577.00 

Text Quality Centronics 

737 Printer 737.00 



Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 



ALL OTHER R.S. SOFTWARE 
FURNITURE, STANDS, CABLES 
AND ACCESSORIES AT 
DISCOUNT FROM 
CATALOG PRICE. 



Novation Cat Modem. .$149.00 
CCA Data Management 



System 72.00 

Adventure Games 

Games 1 -9 each 14.00 



Pocket Comouter 




26-3501 1.9K P.C $225.00 

26-3503 Cassette l/F 45.00 

14-812 Recorder 72.00 



26-3001 4K $360.00 

26-3002 16K 540.00 

26-3010 Color Video 360.00 

26-1206 Recorder 54.00 

26-3008 Joysticks 22.50 



Acorn 

Software 
Products, Inc. 




GAMES: 

Alien Invasion $9.00 

Stock Market 9.00 

Star Trek 9.00 

Block Em 9.00 

Ting-Tong 9.00 

UTILITIES. 

System Savers 14.00 

EDUCATION: 

Language Teacher 18.00 



FREE: COMPUTER CATALOG 
UPON REQUEST 



1 - 800 - 841-0860 Toll Free Order Entry 
MICRO MANAGEMENT SVSTEMS, JNC. 



No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER 
State Shipments 1 15 C SECOND AVE. S.W. 

7 : CAIRO, GEORGIA31728 

Immediate Shipment ( 912 ) 377.7 ] 20 Ga. Phone No. 

From Stock on Most Items 

‘TRS-80 it a registered trademark of the Tandy Corp. 



R.S. 90 Day Limited Warranty 
F-48 Form Provided 



Largest Inventory 
In the S.E. U.S.A. 



CIRCLE 14 
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SECRET 

MESSAGE 

CODER/ 

DECODER 

BY W.B. GOLDSMITH, JR. 




O nce upon a time, the radio se- 
rial cereal box top premium 
was the rage. For twenty- five cents 
and two box tops from “Crunchie 
Yuckies” (or some other cereal), 
you could get a secret decoder ring 
that carried your favorite cowboy 
hero’s personal cattle brand. It also 
had a magnifier, a ball point pen that 
wrote under water and a glow-in- 
the-dark gizmo. Just about 
everyone in my grammar school had 
one, and we sent secret messages 
that everyone else (except our 
teachers) could decode. 

Radio serials are gone, and the 
few remaining secret decoder rings 
command premium prices at the 
local antique and collectables shop. 

A window shopping tour of some 
collectable shops prompted me to 
tell my son of the joys of the coder 
ring. He said that his classmates 
have computers at home instead of 
decoder rings. That was it! The 
coder ring is gone, but we can still 
enjoy the thrill of our own secret 
messages. Your personal computer 
can be “Uncle Bud’s Magic Mes- 
sage Coder.” 

I’m not a cryptographer, so I 
don’t think the codes developed by 
Secret Message Coder/Decoder 
will be involved in any secret spy 
missions, but the codes won’t be as 
easy to break as the daily news- 
paper version. Like the newspaper 
puzzle page feature, the program 
uses an alphabet/symbol substitu- 
tion. The difference here is that four 



different codes are used for each 
message. The four codes are alter- 
nated on a letter-by-letter basis 
throughout the message. Spaces 
and punctuation marks are coded 
too. It takes more than a casual 
glance to decode what appears to be 
“computer garbage.” To prove this 
to yourself, try to decode the three 
line secret message to Personal 
Computing readers before you run 
the program. (Answer on page 
108.) 

User’s Notes 

Secret Message Coder/Decoder 
is easier to use than my old horse 
opry code ring. (The program 
neither writes under water nor 
glows in the dark unless you’ve got 
some special peripherals plugged 
into your computer.) The routine is 
useful for both coding and decod- 
ing, so the first question to appear 
on your control terminal asks which 
you wish to do. It’s all straight for- 
ward from there. 

If you’re coding a message, the 
program will either pick a random 
four-digit number for the code pat- 
tern or let you type one in. You can 
generate a simpler pattern by enter- 
ing a code number with all digits the 
same (“3333” or ”7777,” for 
example). 

With the preliminaries aside, 
you’re ready to start typing your 
message. Because of a limitation in 
my version of BASIC (it allows only 



32 characters per string variable), 
the message must be entered in nib- 
bles of 32 characters or less. Sub- 
sequent lines in the message will be 
coded with the same four-digit key. 
If you've let the computer pick a 
random code number, it will tell you 
what was chosen before it prints the 
code. 

Decoding is about the same pro- 
cedure. For obvious reasons, the 
computer won’t pick a random 
number for you. You'll have to type 
in the four-digit key number that 
goes with the message to unlock the 
code. (You could break one of these 
codes with the program even if you 
lost the key. It would take up to ten 
runs and some pencil chewin’ 
though. So don’t trust your real se- 
crets to the security of this pro- 
gram.) Because the newspaper 
puzzles generally use a random al- 
phabet substitution, this routine 
won’t be much help in cracking 
those. Our code sequence is an or- 
derly shift of alphabets— just like 
the old coder rings. 

Programming Notes 

Coder is written in SWTP 8K 
BASIC, Version 2.0. You should be 
able to use it with other BASICs that 
have character string and one di- 
mensional matrix handling capabili- 
ty. Other features that may raise 
questions are: 

CHR$ (n) — Specifies a single 
character equivalent to 
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the decimal ASCII 
number value of “n.” 

STR$ (n) — Specifies the string 
value of a number. Used 
to convert numeric vari- 
ables to string variables. 

VAL(n) — The reverse of STRS. 
Converts string variable 
numbers to numerics. 

ASC (n) — Specifies the decimal 
ASCII value of a character. 
This function is the reverse 
of CHR$. 

Most BASICs have these func- 
tions, but the command format may 
vary slightly. I've used the multiple 
statement per line feature of SWTP 
BASIC to add REMs to all GOSUB 
and GOTO statements. If your 
BASIC doesn't like multiple state- 
ments, leave out the REMs. I in- 
cluded them to help readability of 
the listing. 

Because Coder does the same 



things in a couple of places, it uses a 
number of subroutines. The main 
program is housed in statements 100 
through 800. The subroutines start 
at 5000, 6000, 7000, 8000 and 9000. 
Please refer to the program listing 
while we stroll through Secret Mes- 
sage Coder/Decoder. 

Lines 10 through 80 contain the 
header and are non-executable 
REMs. Line 90 includes the vari- 
able dimensioning command — vital 
to program operation. Lines 100 
through 140 print the introductory 
message on your control terminal, 
while 150 and 160 steer the routine 
between Coding and Decoding. 

Lines 170 and 180 pick the ran- 
dom number. The number must be 
above 1000 to guarantee four digits 
(my BASIC suppresses leading 
zeros). I found it easier to generate 
the random code key for every 
program run, then let the user over- 



ride it with a manual selection in 
lines 190 through 210. The sub- 
routine at 9000 provides the 
prompts and error trapping to allow 
manual entry of the code key 
number. 

Message line input is handled by 
lines 250, 260 and 270. Subroutine 
8000 converts the string variable to 
a series of ASCII numbers stored in 
line 8020 then joined to A$ (the 
message) in line 8030. The 
combination is limited to 32 places 
by the FOR/NEXT loop in 8050 
through 8070 that stuffs matrix 
A(x). All of this is because the 
message variable, A$, will contain 
fewer than 32 characters if your 
message is shorter, and the prog- 
ram will round out the total 32 with 
garbage. Now, the program will 
round out the 32 with coded spaces 
which minimizes the confusion 
when the message is decoded. 



Sample Run 



THIS IS *** COMPUTER CODER *** 
YOUR OWN SECRET MESSAGE TOOL. 

YOU CAN ENCODE OR DECODE ONE 
32 CHARACTER LINE AT A TIME. 

WANT TO ' CODE' OR ’DECODE*? CODE 
WANT A RANDOM CODE? Y 



WHAT LINE DO YOU WANT CODED? PERSONAL COMPUTING IS FUN! 
PLEASE STAND BY WHILE I WORK 
O.K., I'M READY TO GO AHEAD. 

YOUR SECRET CODE NUMBER IS 803 A 
WHAT PORT FOR OUTPUT? 3 
PRESS ’RETURN’ TO PRINT? 



QGUWPPDPI ERQQWWM0I# MT" IY0##$!’*#S 
ANOTHER LINE? N 

READY 
#R UN 

THIS IS *** COMPUTER CODER *** 

YOUR OWN SECRET MESSAGE TOOL. 

YOU CAN ENCODE OR DECODE ONE 
32 CHARACTER LINE AT A TIME. 

WANT TO ’CODE’ OR ’DECODE’? DECODE 

TYPE IN THE CODE NUMBER FOR 
THIS MESSAGE.? 8034 

WHAT LINE DO YOU WANT DECODED? fciGUWPPDP I ERiiWVWMOl# Mr I Y0##$ ! # $ 

PLEASE STAND BY WHILE I WORK 

O.K., I'M READY TO GO AHEAD. 

WHAT PORT FOR OUTPUT? 3 

PRESS ’RETURN’ TO PRINT? 

PERSONAL COMPUTING IS FUN! !! 

ANOTHER LINE? N 

READY 

# 



RUN 

THIS IS *** COMPUTER CODER *** 
YOUR OWN SECRET MESSAGE TOOL. 

YOU CAN ENCODE OR DECODE ONE 
32 CHARACTER LINE AT A TIME. 

WANT TO 'CODE' OR ’DECODE’? CODE 

WANT A RANDOM CODE? N 

TYPE A FOUR DIGIT NUMBER THAT 

IS GREATER THAN 1000 

? 9753 



WHAT LINE DO YOU WANT CODED? NOW THAT YOU SOLVED MY PUZZLE 
PLEASE STAND BY WHILE I WORK 
O.K., I’M READY TO GO AHEAD. 

YOUR SECRET CODE NUMBER IS 9753 
WHAT PORT FOR OUTPUT? 3 
PRESS ’RETURN’ TO PRINT? 



OGZSUJDXI [RY! URPWGGJN l# TV\ JPF"#S 
ANOTHER LINE? Y 

WHAT LINE DO YOU WANT CODED? WITH YOUR PERSONAL COMPUTER 
PLEASE STAND BY WHILE I WORK 
O.K . , I’M READY TO GO AHEAD. 

YOUR SECRET CODE NUMBER IS 9753 
WHAT PORT FOR OUTPUT? 3 
PRESS ’RETURN’ TO PRINT? 



XKWL! IRYS’*SISURRBN#GP0SYUGU$1"#$ 

ANOTHER LINE? Y 

WHAT LINE DO YOU WANT CODED? YOU CAN CODE YOUR OWN MESSAGES. 
PLEASE STAND BY WHILE I WORK 
O.K., I’M READY TO GO AHEAD. 

YOUR SECRET CODE NUMBER IS 9753 
WHAT PORT FOR OUTPUT? 3 
PRESS ’RETURN’ TO PRINT? 



ZGXSDCaSDQGIl (RYS** R [O’* PI TUDKFU1 $ 
ANOTHER LINE? N 

READY 

# 
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Program Listing 



0010 REN ******************************** 

0020 REM * SECRET MESSAGE CODER/DECODEit * 

0030 REM ******************************** 

0040 REM * COPYRIGHT 1980 * 

0050 REM * BY * 

0060 REM * W.fi . W.K . GOLDSMITH * 

0070 REM * LAKEWOOD, CALIF. 907U * 

0080 REM ******************************** 

0090 DIM A(32) , C(4) 

0100 PRINT "THIS IS *** COMPUTER CODEft ***" 

0110 PRINT "YOUR OWN SECRET MESSAGE TOOL." 

0120 PRINT 

0130 PRINT "YOU CAN ENCODE OR DECODE ONF 
0140 PRINT "32 CHARACTER LINE AT A TIME." 

0150 INPUT "WANT TO •CODE* OR ’DECODE’", Z$ 

0160 IF LEFT$(Z$,1):"IT THEN 600 
0170 A=INT(10000*RND) 

0180 IF A <1 000 THEN 170 

0190 INPUT "WANT A RANDOM CODF,Z$ 

0200 IF LEFTS ( Z$, 1) =" Y" THEN cBO 

0210 GOSUB 9000: R EM ** INPUT CODE NUMBER ** 

0220 PRINT 
0230 PRINT 
0240 PRINT 

0250 INPUT "WHAT LINE DO YOU WANT CODED", AS 
0260 PRINT 

0270 GOSUB 8000: REM ** PUT MESSAGE LINE INTO A (A) MATRIX ** 
0280 PRINT "YOUR SECRET CODE NUMBER IS " }A 
0290 PRINT 

0300 GOSUB 7000: R EM ♦* SELECT OUTPUT DEVICE ** 

0400 REM *♦ PRINT THE CODED MESSAGE LINE ************ 

0410 PRINT * 

0420 GOSUB 5000: REM ** PUT THE CODE NUMBER IN J(X> MATRIX ♦ * 

0430 FOR X=0 TO 7 

0440 FOR Y=1 TO 4 

0450 PRUT CHRS(A((4*X) + Y) + (Y)) ; 

0460 NEXT Y 
0470 NEXT X 
0480 PRINT 

0490 GOSUB 6000: REM *♦ ANOTHER LINE ? ** 

0500 GOTO 250: REM ** IF SO GOTO INPUT ROUTINE ** 

0600 REM ** MESSAGE DECODER ************************* 

0610 PRINT 

0620 PRINT "TYPE IN THE CODE NUMBER FOR" 

0630 PRINT "THIS MESSAGE."; 

0640 GOSUB 9030: REM ** INPUT CODE NUMBER ** 

0650 PRINT 

0660 INPUT "WHAT LINE DO YOU WANT DECODED" ,AS 
0670 PRINT 

0680 GOSUB 8000: REM ** PUT THE MESSAGE INTO A (A) MATRIX ** 



0700 REM ** PRINT THE DECODED MESSAGE LINE ********** 

0710 GOSUB 7000: REM ** SELECT THE OUTPUT DEVICE ** 

0720 GOSUB 5000 : REM ** PUT THE CODE NUMBER IN CCA) MATRIX ** 

0730 FOR X=0 TO 7 

0740 FOR Y = 1 TO 4 

0750 PRINT CHR$(A((4*X) + Y)-(Y>> ; 

0760 NEXT Y 
0770 NEXT X 
0780 PRINT 

0790 GOSUB 6000: REM ** ANOTHER LINE 7 ** 

0800 GOTO 660: REM ** IF SO GOTO INPUT ROUTINE ** 



5000 REM ** PUT THE CODE NUMBER IN USABLE FORM ****** 
5010 C$=STR$(A) 

5020 FOR X = 1 TO 4 

5030 C(X> =VAL( MIDS(C$,X,1>> 

5040 NEXT X 
5050 RETURN 

6000 REM ** ANOTHER LINE OR END SUBROUTINE ********** 
6010 PORT: i 

6020 INPUT "ANOTHER LINE",Z$ 

6030 IF LEFTS C Z$, 1) :"Y" THEN RETURN 
6040 END 

7000 REM ** OUTPUT DEVICE SELECT SUBROUTINE ********* 
7010 INPUT "WHAT PORT FOR OUTPUT, P 
7020 PRINT 

7030 INPUT "PRESS ’RETURN’ TO PRINT, ZS 
7040 PORT: P 
7050 PRINT 
7060 RETURN 

8000 REM ** MESSAGE LINE INPUT SUBROUTINE *********** 
8010 PRINT "PLEASE STAND BY WHILE I WORK" 

8020 BS:" 

8030 A$:A $+B$ 

80 40 PRINT 

8050 FOR X:l TO 32 

80 60 ACX) :ASC< MI DS < AS, X, l ) ) 

8070 NEXT X 

8080 PRINT "O.K., I’M READY TO GO AHEAD." 

8090 PRINT 
8100 RETURN 

9000 REM ** CODE NUMBER INPUT SUBROUTINE ************ 
9010 PRINT "TYPE A FOUR DIGIT NUMB ER THAT 
9020 PRINT "IS GREATER THAN 1000" 

9030 INPUT A 
9040 ArINTCA) 

9050 IF A >9999 THEN 9000 
9060 IF A <1 000 THEN 9000 
9070 RETURN 



Whether you let the computer 
generate the code key number or 
select it manually, line 280 returns it 
to you at the control terminal. Line 
300 steers the program to the sub- 
routine in 7000 that allows you to 
pick a different terminal or device 
for program output. In my im- 
plementation, only the coded mes- 
sage will appear on the “different” 
terminal, which helps the message 
security. (The code really looks like 
random musings of a deranged 
TTY.) 

Statements 400 through 500 are 
the business end of the coder 
routine. First, the code number is 
converted from one four-digit 
number into four one-digits by the 
subroutine at line 5000. The number 
is first converted to a string rep- 
resentation, then each digit is strip- 
ped out as a string and re-converted 
to a numeric value and stored in 
matrix C(x). The operation could 
just as readily have been handled 
without the conversions by a sequ- 
ence of: 



A SECRET MESSAGE FOR PERSONAL COMPUTING 
READERS EVERYWHERE: 

THE SECRET CODE NUMBER IS 9753 

OQZSU JDXI l RY I URPWGGSN [# TV \ JPF"#$ 

XKWL1 [RYS"SISURRBN#GPOSYUGUS!"#$ 
ZGXSDCQSDQGI I IRYS" R 10"PITUDKFUI$ 

DECODE THIS MESSAGE WITH YOUR PERSONAL 
COMPUTER AND ENJOY A NEW DIMENSION OF 
RECREATION WITH YOUR ELECTRONIC PAL. 

For the answer to 
the three-line secret 
message , turn to page 108 . 



5010 C(1)=INT (A/1000) 

5020 C(2)=INT ((A-C(l)VlOO) 

5030 C(3)=INT-((A-C(1)-C(2))/10) 
5040 C(4)=A-C(1)-C(2)-C(3) 

Each method takes four lines of 
BASIC code, so take your choice. 
(Remember not to disturb the con- 
tents of variable “A” — you need it 
intact for later lines.) 

The nested FOR/NEXT loops of 
430 through 470 do the actual cod- 
ing. The message letters are mod- 
ified in ASC II code in the print 
statement by the second “+(Y)”. 
The first is used to make the nested 
FOR/NEXT step through the entire 



32-character line. 

The subroutine at 6000 (which is 
called by line 490) gives you the op- 
tion of coding another line with the 
same code key. If you don’t want 
another line, the subroutine pro- 
vides the feND statement. If 
another line is desired, RETURN al- 
lows the program to go back to the 
message input line through the 
GOTO at statement 500. 

The reader sequence of lines 600 
through 800 echoes the coding path. 
600 through 640 allow input of the 
code key. The GOSUB in 640 enters 
the code entry subroutine after the 
prompt to save a few print lines. 
Line 660 is the message input line. 
The subroutines at 8000, 7000 and 
5000 repeat exactly as before. The 
nested FOR/NEXT loop of 730 
through 770 does the decoding. The 
actual decoder is the last term in 750 
(“-(y)”). The “-Y” cancels the shift 
added by the “ + Y” in line 450. As 
before, the subroutine at 6000 lets 
you decode another line with the 
same code key number. □ 
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CRYPTO 

BY ROBERT E. KENNEDY 



W hen my wife and I bought a 
Northstar Horizon mi- 
crocomputer, I could hardly wait to 
use the power of our computer to 
aid me in another area of personal 
interest which I have — solving 
cryptograms. In particular, I am re- 
ferring to what is sometimes called 
the “aristocrat of crypts.” That is, a 
cryptogram which is in the form of a 
simple substitution cipher with 
word-division and in which the 
message is of minimal importance. 
Hence, the crypt-solver’s full atten- 
tion has to be on the frequency and 
variety of contacts of each letter 
which makes up a given crypto- 
gram. 

Even though many crypt-solvers 
have been successful by consider- 
ing letter frequency only, it is usu- 
ally the case that frequencies are 
distorted from all similarity to the 
“normal” frequency distribution of 
the letters in a given sample of text. 
Thus, even though the letter “E” 
occurs more often on the average 
than any other letter of the al- 
phabet, it is not unusual to come 
upon a cryptogram in /hich the let- 
ter “E” occurs less frequently than 
most of the other letters. 

Contact 

It is, however, difficult for a cryp- 
togram constructor to disguise the 
“variety of contacts” of letters. 
Thus, I start an analysis of a cryp- 
togram by constructing a “letter 
contact chart” for each letter which 
occurs in the cryptogram. For 
example, consider the short cryp- 
togram: 

ABCD CEA AFGEAFCH . 

A contact chart for the letter “A" 
would be: 



B — FF 

which indicates that “A” has “E” 



as its only predecessor while it has 
successors “B” and “F”. The 
“ — ” represents a non-alphabetic 
character (usually a blank, period, 
etc.). The complete list of contact 
charts for the above cryptogram is: 




B — F 
DEH 

CG 
A A 



cf 



R A 
B C 

D £ 



. AA 
GC 

H -E- 



Next, I arrange each letter in a 
table with its frequency indicated to 
the left, and the number of its dis- 
tinct contacts to the right. In addi- 
tion, this table is sorted in order of 
increasing number of distinct con- 
tacts. The result is called a “fre- 
quency/contact table.” Such a table 
for the above cryptogram is: 

FREQUENCY CONTACTS 

1 D 1 

1 H 1 

1 B 2 

1 G 2 

4 A 3 

2 E 3 

2 F 3 

3 C 5 

Here we see, for example, that “C” 
occurs 3 times and that it has 5 dis- 
tinct contacts. 

The 20% Rule 

Through the years, expert cryp- 
togram solvers have come to the 
conclusion that about 20% of the 
total contact variety count from the 
top of such a table will probably 
represent consonants. Since the 
total of the numbers in the “con- 



tact” column is 20, this rule of 
thumb states that a count of about 4 
(20% of 20 is 4) contacts from the 
top of the table will correspond to 
consonants. So, according to this, 
“D”, “H” and “B” and/or “G” 
are probably consonants. 

I would like to make a comment 
or two about the above process. 
First, it should be emphasized that 
because of the short length of the 
above cryptogram, it probably has 
many solutions. A good and fair 
cryptogram should have between 75 
and 90 letters, at least 18 of which 
are different. Secondly, some 
crypt-solvers include “Y” among 
the vowels while some do not. I per- 
sonally consider “Y” as a vowel, 
but with the reservation that it could 
be one of the “consonants” indi- 
cated by the “20% rule.” 

The Program 

The process of making contact 
charts and a frequency-contact 
table for a given cryptogram is fas- 
ter and more efficient by using the 
CRYPTO program that I run on my 
microcomputer. It is written in 
Northstar BASIC, which differs 
slightly from other BASIC dialects. 
For example, the Ith member of a 
string, Z$, is represented by Z$(I,I) 
instead of Z$(I) or LEFT$(Z$,I) as 
in other BASICs. 

This program does even more 
than give a copy of all the contact 
charts, the frequency-contact table 
(sorted with respect to the number 
of distinct contacts) and some prob- 
able consonants from the low- 
contact end of the table. It also al- 
lows you to input your substitu- 
tions, and display the results in a 
continuously interactive manner. 
Hence, using this program is like 
using paper and pencil without the 
problem of erasing holes through 
the paper because of continually 
changing your mind about a particu- 
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Figure 1 
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(Fig. 1 continued on page 50) 



lar substitution. At each stage of the 
program, the options of correcting 
an input line, outputting hard copy, 
continuing, and starting over are 
also given. 

Up to three lines of input are al- 
lowed with CRYPTO. The program 
can, of course, be modified to ac- 
cept more lines, but for most cryp- 
tograms, three lines are more than 
ample. For an example of how 
CRYPTO operates, consider the 
following cryptogram: 

WOA WOANZJ NQ 
INBDVWAZ XIEAKIA CTX 
HNZK NQ 

BTWOABTWEIX , ZTEXAS 
HJ WAIOKNMNPJ TKS 
EX ZATIOEKP WNCTZS 
BTWVZEWJ VET 
WOA ONHHJEXWX. 

After loading and entering “RUN”, 
you will be asked: DO YOU WISH 
HARDCOPY? (YES/NO) 

This gives you the option of 
having hard copy made of the 
contact charts and the 
frequency-contact table for the 
cryptogram (usually it is a good idea 
to have such hard copy). After this 
decision is made, you are directed 
to enter the cryptogram one line at a 
time (up to 75 characters per line). 
You will then have the opportunity 
to make corrections at this point. If 
no corrections are needed, then the 
contact charts, frequency-contact 
table, etc., are output. For 
example, if the above cryptogram is 
entered, the result is that of Figure 
1 . 

On the CRT, Figure 2 will be 
displayed with the following 
message: 

THE ENTERING OF THE WORD 
CLEAR’ WILL CAUSE A 
RESTART. DO YOU WANT TO 
MAKE A SUBSTITUTION? 
(YES/NO/CLEAR) 

directly below it. 

If “YES” is entered, you will 
then be asked what letter is to be 
replaced, by what, and whether you 
wish hard copy. If “NO” is 
entered, you are asked if you do 
indeed wish to terminate the 
session, and if so, whether or not 
you wish hard copy of the current 
result. So, if “YES” is entered in 
the above, because you would like 
to replace the letter “A” by the 
letter “E”, then the sequence of 
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(Fig. I continued ) 
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Figure 2 

WOA WOANZJ m iNBDVwAZ XIEAKIA CTX HNZK NO 
BTWOABTWEiX* ZTEXA‘3 HJ WAi’OKNKNPJ TKS EX 
ZAYIOEKP WNC7ZS B7WVZEWJ UET WOA ONHHJEXWX* 



questions and responses would be 
that of Figure 3A. Figures 3B and 
3C are examples of further 
substitutions, while Figure 3D is an 
example of how to change your 
mind on a particular substitution. 

Continuing, the actual message 
will hopefully start to be more and 
more apparent. Of course, no 
method is an automatic cryptogram 
solver. You must use a combination 
of skill, luck and intuition, which 
can only be developed from actual 
attempts and successes (or failures) 
at the solution of cryptograms. To 
help you finish the above 
cryptogram, I would like to 
conclude by listing some maxims of 
which every crypt-solver should be 
aware: 

• All words contain at least 
one vowel . 

• Letters of very low 
freque ncy are often 
consonants. 

• Letters contacting low- 
frequency letters are often 
vowels. 

• If a pair of letters and its 
reversal appear in a 
cryptogram, then usually 
one is a vowel and the other 
is a consonant. 

• More than two successive 
vowels usually do not occur 
in a word. 

• More than three successive 
consonants usually do not 
occur in a word. 

• A vowel usually shows a 
tendency to have a larger 
number of contacts than its 
frequency while the reverse 
is usually true of 
consonants. 

Conclusion 

There are other maxims such as 
the above, but you will discover 
and develop some of your own as 
you work at solving cryptograms. 
One way to develop a feel for the 
above maxims is to enter various 
samples of plain text and study 
them in light of these maxims. I 
encourage you to use CRYPTO 
together with the above maxims 
as an aid to solving cryptograms. 
After a few sessions using 
CRYPTO, you will find (as I have) 
that you will have improved your 
cryptogram solving ability with 
respect to both the length of time 
you spend and the number of 
successes you are able to 
achieve. □ 

(Program Listing on page 52) 
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Figure 3 

THE ENTERiNG OF THE WORD 1 CLEAR' WILL CAUSE A RESTART ♦ 

DO YOU WANT TO MAKE A SUBSTITUTION? ( YES/nO/ClEAR ) YES 

WHAT LETTER DO YOU WANT TO REPLACE? A 

BY WHAT LETTER? E 

DO YOU WISH HARDCOPY? (YES/NO) YES 

-- t --E -- E- E--E 

HOA wOANZJ NCI INBDUkAZ XIHAKIA CTX HNZK NCI 

H -E- — -t 

BTWOABTWEIXt ZTEXAS HJ WAIOKNMNPJ TKS EX 

-H --E 

ZATIOEKP WNCTZS BTWUZEWJ UE7 WOA ONHHJEXwX. 

(A) 

THE ENTERiNG OF THE WORD 'CLEAR 1 WILl CAUSE A RESTART. 
00 YOU WANT TO MAKE A SUBSTITUTION? < YES/NO/ClEAP ) YES 
WHAT LETTER DO YOU WANT TO REPLACE? N 
BY WHAT LETTER? 0 

DO YOU WISH HARDCOPY? (YES/NO) YES 

— L --E0-- 0- -0 E- — E— E — -0-- 0- 

WOA WOANZJ NQ INBDUWAZ XIEAKIA CTX HNZK NO 

r - -- -t 0“ 0 — --- 

BVWOABiWEIX. ZTEXAS HU WAIOKNMNPJ TKS EX 

ZAiIOEkP WNCTZS BTWUZEWJ UET wOA ONHHJEXWX* 

(B) 

InE ENTERING OF THE WORD 'ClEAk' WII_l CAUSE A RESTART ♦ 
DO YOU WANT TO MAKE A SUBSTITUTION? ( YES/nO/ClEAR ) YES 
WhA“ lETTER DO YOU WANT TO REPLACE? Q 
BY WHAT LETTER? N 

DO YOU WISH nARDCOPY? (YES/NO) YES 

--E — EO- - ON -0 E - E — E -0 — ON 

WOA WOANZJ NQ INBDUWAZ XIEAKIA C7X HNZK NQ 

DVtrvOABTWEIX » ZTEXAS HJ WAIOKNMNPJ TKS EX 



ZATiOEKP WNCTZS BiWUZEWJ UET 

(C) 



--E -o------- 

WOA ONHHJEXWX* 



i ht ENTtRING Or THE WORD ' ClEAR' WIll CAUSE A RESTART* 
DO YOU WANT TO MAKE A SUBSTITUTION? < YES/NO/CLEAR ) YES 
WnAT LETTER DO YOU WANT TO REPLACE? Q 
BY WHAT lETTER? F 

DO YOU WISH HARDCOPY? (YES/NO) YES 



~ • £ — EO — 

WOA WOANZJ 


OF 

NQ 
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INBDUWAZ 


E--E 

XIEAKIA C 


— -0-~ ' 
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EX AS HJ 


-E 0-0- - 

WAIOKNMNPJ 
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BTWUZEWJ 


--E 

UET WOA 


ONrinJEXWX 



(D) 



COMPUTER 

PORTRAIT 

SYSTEMS 



Black & white and-or COLOR 
PURCHASE-LEASE or TRADE 




COMPUTER 

PORTRAIT 

SUPPLIES 



Plus coming soon 



NEW 

COMPUTER 

AMUSEMENT 

DEVICES 



All controlled by one or several computers 





COMPUTER 

BUSINESS 

SYSTEMS 



The Prolettlonals of the Creative Computer Industry 



CYGNUS COMPUTER PORTRAIT SYSTEMS 
International Sales Office 
3701 North Ravenswood 
Chicago, Illinois 60613 

CALL TOLL FREE 

1-800-621-1258 

IN ILLINOIS CALL 312 248-1425 



CIRCLE 26 




USR-330D Modem 



Auto-Dlal/Auto Answer $399 

Connect your TRS-80, Apple, or any other 
computer to the phone lines. 

• 0-300 Baud-Bell 103/113 compatible 

• Serial-RS232 

• Half/Full Duplex 

• 1 year warranty 

FCC Certified 
Direct connection to 
phone lines via RJ11C 
standard extension 
phone jack 

USR-330A Modem $339 

Same as 330 D 

but Manual-Originate/Auto-Answer. 

Radio Shack Model II Users - 

We have software to connect you directly 
to the phone lines. 



U.S. ROBOTICS 

203 N. WABASH 
SUITE 1718 
CHICAGO. ILL 60601 

(3123 346-5350 



CIRCLE 27 
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Program Listing 



10 REM "CRYPTO" BY ROBERT t* KENNEDY — JULY » 1980* 

20 REi v i 

So REM THIS PROGRAM SERVES AS AN AID FOR THE SOLUTION 
40 REh OF CRYPTOGRAMS* 

50 DIM 35(230) >Sif (75) rS2s (75) tS3$(/5) »Si(26) »S2(26) »C(26) » J(26) 
60 DIM Xi$ (75) » X2* (75) * X3*(75) 



70 0 « 0 

SO INPUT "DO YOU NISH HARDCOPY? (YES/NO) "t Y* 

90 IF Y* a "YES" THEN G = 2 
iOO INPUT "FIRST i_iNE ? " » S 1 > 

110 INPUT "SECOND I.INE ? " t 32 f 
120 INPUT "THIRD I..INE ? "t S3* 

ISO PRINT' \ PRINT 

ihO INPUT " DO YOU WISH VO RETYPE A uINE? (YES/NO) " * Y* 
150 IF Y* = "YES" THEN 1260 

160 8$ = “ "+Si* + " n + S2* + " " + 33* + " * 

170 FOR I ~ 1 TO 26 
ISO C = 0 \ J = 1 
190 COSUB 480 



200 IF J = 1 THEN 250 

2 ’> 0 GOSUB 530 

220 GOSUB 600 

2S<i PRINT #G \ PRINT *G 

2*iO J(I) = J-l \ C(I) = C \ Cl a Cl ► C 

25o NEXT I 



260 GOSUB 340 

270 PRINT #0 "FREQ* CONTACTS'* \ PRINT #G 

280 GOSUB 750 \ PRINT *G 

290 PRINT *0 " THE TOiAL NUMBER OF DISTINCi CON i AC f 5 I 5 1 » Cl t " • " 

300 PRINT *Q " THUS t ORDINARILY ABOUT " t INT( « 20aCi ) * " OF THE TOTAL 
3)0 PRINT *G " NUMBER OF CONTACTS FROM THE TOP OF iHE ABODE LIST WILL" 



320 PRINT *G " BE CONSONENTS* " 

3C*iO GOSUB 820 

340 REM aaaaaaaaaaaa SUBROUTINE WHICH REDEFINES THE lABLEt C(I)> bO *#########* 
3-^1 REM a a * ####*# a a a AS TO KEEP TRACK OF ORIGINAL ORDINAlITY IN i HE a####**#### 

342 REM a***#***#*#* FREQUENCY -CON TACT VABi_£ w/R TO APHABETIC ORDER aaaaaaaaaaa 

343 REM ####*####**a wHEw SORTED W/R TO NUMBER OF CONTACTS* a######**#* 

350 FOR I " 1 TO 26 

360 C ( I ) “ IGOaC(I) + I 



370 NEXT I 

SCO FOR K = 26 TO 2 STEP -1 
390 C = C(K) 

400 FOR J a 1 TO K - 1 
410 IF G >= C(J) THEN 450 
420 T - G 

430 G = C<J) 

440 C(J) = T 

450 NEXT J 

460 C(J) •■= G 

470 NEXT K \ RETURN 

480 REM#aa*#«##*##a##aa##aaa###a# DETERMINES PREDECESSORS AND SUCCESSORS ###### 

481 REM a####*#####**#***#*#**#*# OF EACH LETTER WHICH OCCURS* a##### 

490 FOR K = 2 TO LEN(S$)~1 

500 IF CHRMI+64) <> S*(KtK) THEN 520 

510 SI ( J ) = ASC(S$<K-1>K-1) ) \ S2 ( J ) = ASC(S* (K+l >K+1 ) ) \ J « J + 1 
520 NEXT K \ RETURN 

530 REM#aa*#aa#*#*###aa COUNTS DISTINCT NUMBER OF CONTACTS FOR EACH LETTER aaaa 
540 FOR R - i TO 26 
550 FOR P a 1 TO J-l 

560 IF S1(P) = R + 64 OR S2(P) = R + 64 THEN C = C + 1 

570 IF 8 1 ( P ) = R + 64 OR S2(P) = R + 64 THEN EXIT 590 

580 NEXT P 
590 NEXT R \ RETURN 

600 REM aa## ##### SUBROUTINE FOR LISTING THE CONTACTS FOR EACH LETTER aaaaaaaaa 
610 FOR M = 1 TO J-2 

620 IF SUM) > 90 OR Si (M ) < 65 THEN Si(M) == 45 
630 PRINT #G CHR$ <S1 (M) ) > " "» 

640 NEXT M 

650 IF Si(J-l) > 90 OR Si(J-l) < 65 THEN Sl(J-l) = 45 
660 PRINT nQ CHR* (Si ( J-i ) ) t TAB (55) > "FREQUENCY a "»J-i 

670 PRINT #Q CHR$( 1 + 64) » “ < LETTER--" 

630 FOR M ■= 1 TO J-2 

690 IF S2 ( M ) > 90 OR S2(M) < 65 THEN S2(M) = 45 

700 PRINT *0 CHR$(S2(M) ) > " "» 

710 NEXT M 

720 IF S2( J- 1 ) > 90 OR S2(J-i) < 65 THEN S2(J-i) = 45 
730 PRINT #Q CHR* (82 (J-l ) ) > TAB (50 ) t ? N0 OF CONTACTS = 'SC 



(Continued on page 54) 
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TBS KEEPS ON DOING IT! 



The Bottom Shelf - A proud new tradition! 

The fine quality software of The Bottom Shelf including its defined fields, editing 
features and blinking cursor off the Model I Radio Shack microcomputer has been 
established Now it is time for the new. With the introduction of the Mod II, TBS went 
to work learning its secrets. This month will mark the introduction of major advances in 
business and database software for all Radio Shack computers - Mods I to III and even 
the little pocket computer. As this is being written, most titles are not known, but see 
your computer dealer or write for a catalog- all titles released are available at that time. 



The one known title is MEGAMAIL. This is the beginning of truly usable business 
software for micro computers. To date programming has been hard to operate in order 
to work within the constraints imposed by microcomputers. Sophisticated software that 
is easy to use, it is a mailing system that will handle one million name lists or 8,000 
name lists without skilled operators. Multi computer entry is supported Write for 
details. 

THE BOTTOM SHELF, INC. 



P. O. BOX 491 04 • ATLANTA, GA. 30359 




CIRCLE 17 
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740 RE' i URN 

7b U REM ****** SUBROUTINE FOR OUTPUT OF FREQUENCY -CONTACT TABLE ************* 

760 FOR I = i TO 26 

7/0 K = C ( l ) - 1 00# I NT ( C ( i ) / 1 00 ) 

780 IF J(K) = 0 THEN 810 

790 PRINT %31 1 J(K) t " “ t CHR$(K+64)# " " » IN i (C( I ) /100) 

800 PRINT #Q 

010 NEXT I \ RETURN 

820 REN *********** SUBROUTINE FOR SUBSTITUTION ** *** *** **** * # ** *** * **** * * * ** 

830 Qi - 0 

840 FOR 1 = 1 TO LEN ( SI $ ) 

850 X1*<I»I) = 

860 IF ASC < S 1 $ ( I > I ) ) > 90 OR ASC<31»< 1 1 1> > < 65 THEN Ui(iti) = " “ 

070 NEXT I 

880 FOR I ~ i i"0 LEN<S2$) 

8V0 X2$ ( I > I ) * 

900 IF ASC< S2$ ( I » I ) ) > 90 OR ASC(S2$< I # I ) ) < 65 THEN X2$<jTI> = u " 

910 NEXT i 

920 FOR I = 1 TO LEN<S3$) 

930 X3*<1) « 

940 IF ASC < 83$ ( 1 # I ) ) > 90 OR ASC ( 33$ (!>!)) < 65 THEN X3$<i»I> = " " 

950 NEXT I 
960 COSUB 1340 

970 PRINT " 1 HE ENTERING OF THE WORD ' CLEAR' WILL CAUSE A RESTART." 

980 PRINT 

990 INPUT H DO YOU WANT TO HAKE A SUBSTITUTION? ( YES/NO/CLEAR ) %N* 

1000 IF N$ = "NO" THEN GOTO 1190 
1010 IF N$ « "CLEAR" THEN GOTO 820 

i020 INPUT ■ WHAT LETTER DO YOU WANT TO REPLACE? TL1$ 

1030 INPUT " BY WHAT LET "i ER? ">l2$ 

i040 PRINT \ PRINT 

1050 FOR I « 1 TO LEN(Sll) 

1060 IF S1$(I»I> = Li $ THEN Xi$<I>i) = L2$ 

1070 NEXT I 

1080 FOR I = i TO LEN(S2$) 

1090 IF S2$ (i t'i) = l 1 $ THEN X2$ ( 1 1 1 ) = l2S 
1100 NEXT I 

1110 FOR I = 1 TO LEN ( S3$ ) 

1120 IF S3$(I»I) ■= l. i $ THEN X3$(I»i) = L2$ 

1130 NEXT I 

ii40 INPUT "DO YOU WISH nARDCOPY? (YES/NO) "»Y$ 

1150 IF Y $ = "YES" THEN 01 = 2 ELSE Qi = 0 

1160 GOSUB 1340 
1170 PRINT #Q1 
1180 GOTO 970 

1190 PRINT " ARE YOU SURE YOU WANT TO TERMINATE THE PROGRAM (YES/NO) ? " 

i 200 INPUT Y $ 

l?iO IF Y $ <> "YES" THEN 990 

1220 INPUT "DO YOU WISH HARDCOPY? (YES/NO) " >Y$ 

1230 IF V $ « "YES" THEN 01 = 2 ELSE Ql = 0 

1240 GOSUB 1340 
i250 END 

i 260 INPUT "WHICH LINE? %Z 
1 270 ON Z GOTO 1 280 1 1 300 1 1 320 
1280 INPUT "RETYPE LINE: " >S1$ 

12*90 GOTO 1330 

i 300 I NPUT " RETYPE L I NE J " » S2 1 
13 TO GO i 0 1330 

1320 INPUT "RETYPE LINE: " > S3* 

1330 GOTO 140 

1340 REM **************** ******* SUBROUTINE FOR OUTPUT ********************** 

1350 PRINT 



i 360 


PR I NT 


Xi$ 




1370 


PR I NT 


si$ 




1380 


PRINT 






1390 


PRINT 


X2$ 




1400 


PR 1 NT 


S2$ 




1410 


PR I NT 






1420 


PR I NT 


X3$ 




1430 


PRINT 


S3$ 




1440 


IF Ql 


= 0 


THEN 1540 


1450 


PRINT 


*01 


Xl$ 


1460 


PR I N f 


*G1 


SI $ 


14/0 


PR I NT 


#Q 1 




1480 


PR I NT 


#Qi 


X2$ 


1490 


PR I iviT 


#Q1 


S2$ 


1500 


PR I NT 


*Qi 




1510 


PR I NT 


#Q1 


X3$ 


i 520 


PRINT 


ttQi 


83$ 


1530 


PRINT 


#Q1 





ib40 RETURN 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 



SOFTWARE 
FOR TRS-80™ 
OWNERS 



H 



CQIYIPJTRQNICS 



C. 



MONTHLY 
NEWSMAGAZINE 
FOR TRS-80™ 
OWNERS 



MONTHLY NEWSMAGAZINE 
Practical Support For Model I & II 



• PRACTICAL APPLICATIONS 

• BUSINESS 

• GAMBLING • GAMES 

• EDUCATION 

• PERSONAL FINANCE 

• BEGINNER S CORNER 

• NEW PRODUCTS 

• SOFTWARE EXCHANGE 

• MARKET PLACE 

• QUESTIONS AND ANSWERS 

• PROGRAM PRINTOUTS 
AND MORE 



PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 

• INVENTORY CONTROL 

• STOCK MARKET ANALYSIS 

• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 

• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 

• PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM) 

• EXTEND 16 DIGIT ACCURACY TO TRS-80™ FUNCTIONS (SUCH AS 
SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

• NEW DISK DRIVES FOR YOUR TRS-80™ 

• PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80™ 

• A HORSE SELECTION SYSTEM*** ARITHMETIC TEACHER 

• COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
SEQUENTIAL AND RANDOM ACCESS) 

• RANDOM SAMPLING***BAR GRAPH 

• CHECKBOOK MAINTENANCE PROGRAM 

• LEVEL II UPDATES***LEVEL II INDEX 

• CREDIT CARD INFORMATION STORAGE FILE 

• BEGINNER’S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 
LANGUAGE 

• LINE RENUMBERING 

• AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 
RECEIVABLE, FORTRAN-80, FINANCIAL APPLICATIONS PACKAGE, 
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS, 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED) . . AND 
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WORD PROCESSING PROGRAM (Cassette or Disk) For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 
LEVEL II RAM TEST (Cassette or Disk) Checks random access memory to ensure that all memory locations are working properly. 

DATA MANAGEMENT SYSTEM (Cassette or Disk) Complete file management for your TRS-80™ 

CLEANUP (Cassette or Disk) Fast action Maze Game 






ADVENTURE (Cassette or Disk) Adventure #0 by Scott Adams (From Adventureland International) . TRS 80 t. Is A trademark OF TANDY CORP 



SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80™ PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 



iCQMPLURQNICS: 

MATl-ev^ATCAL AP*=UCATO\S S£OVCE , ~ 

50 N. PASCACK ROAD * HOUR 

SPRING VALLEY, NEW YORK 10977 \ \ O A ORDER 

ONE YEAR SUBSCRIPTION $24 LINE 

TWO YEAR SUBSCRIPTION $48 (914) 425*1535 

SAMPLE OF LATEST ISSUE $4 * ' 

START MY SUBSCRIPTION WITH ISSUE 

(#1 - July 1978 • #7 - January 1979 • #12 - June 1979 • #18 - January 1980) 

NEW SUBSCRIPTION RENEWAL 




NEW TOLL-FREE 
ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 



NEW!!! 

MOD-II NEWSLETTER 
$H/year Cor 1Z issues) 



CREDIT CARD NUMBER EXP. DATE 

SIGNATURE 

NAME 

ADDRESS CITY STATE ZIP. 

*** ADD S 6 /YEAR (CANADA, MEXICO) • ADD S 12 /YEAR AIR MAIL - OUTSIDE OF U S A., CANADA & MEXICO *** 
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How to write for 
Personal Computing 



You’ve written the programs we want to publish. 

You — the Personal Computing readers — are using 
your computers in businesses, homes, offices and 
schools. Other readers, just as software-hungry as you, 
are eager to try out your programs, your applications 
and your techniques. So why not share what you’ve 
done by submitting an article to PC? 

It’s easier than you might think. Remember: we’re 
more interested in practical programs and useful ap- 
plications than in fancy prose. And our editorial staff 
stands ready to help with any problems you encount- 
er in writing your article? Just give us a call at (201) 
843-0550. 

Here are some handy guidelines to help you get 
started. 

First, decide what kind of article you want to 
write. Do you have a business program that will help 
an executive, salesman, doctor, lawyer or shopkeeper 
function more efficiently? Think about how business- 
es can benefit from microcomputers — not only in the 
obvious areas of inventory, accounting and payroll, 
but in all departments and levels right up to the presi- 
dent’s desk. Financial and marketing analysis, time 
management, planning, material handling, product de- 
sign and cosbaccounting are areas ripe for creative 
programming. 

How do you use your computer for home and per- 
sonal applications in your living room, kitchen, study 
or den? Again, think beyond the obvious areas of 
checkbook balancing and budgeting (though these 
areas are far from exhausted) to other applications. 
Hobbies, home management, household inventory, , 
gardening and landscaping, personal income and ex- 
pense analysis, personal mailing lists and word pro- 
cessing are just a few ideas to spark your imagination. 

What education programs have you written for 
children, adults, professionals, businessmen and 
teachers? Computers can not only teach children basic 
subjects such as spelling, math, geography, economics, 
civics, grammar, literature and science, but can help 
adults review or sharpen skills in these areas as well. 
How else can computers function in or out of the 
classroom to aid learning? To help teachers and ad- 
ministrators? 

Are you proficient in some programming tech- 



nique or special computer area you could explain in 
a tutorial article ? How do you save time, money, com- 
puter memory or frustration when programming or 
using your computer? Others can benefit from the 
same techniques you use. 

Your second step is to write the text of the article. 
Remember, readers aren’t familiar with your program. 

So explain in detail what the program does and how it 
does it. Include here the overall structure of your pro- 
gram as well as any special algorithms or routines 
you’ve used. Give suggestions for modifying or ex- 
panding the program for other applications, other 
businesses or other situations. 

Third, prepare your supporting documentation. In- 
clude at least a program listing and one or two sample 
runs, and add program notes to explain any special 
commands used or other special features of your pro- 
gram. Use charts, diagrams, figures and photos if they 
help explain your program and its use. 

Finally, mail your manuscript. Address it to: Jules 
Gilder, Editor, Personal Computing Magazine, 

Hayden Publishing Co., 50 Essex St., Rochelle Park, 

NJ 07662. 

A few suggestions: All submissions should be origi- 
nal, typed {not all CAPS), double-spaced and neat. 

Please include your name and address on the first page 
of the article and enclose a self-addressed, stamped 
envelope for return of material. 

Since we photograph program listings and sample 
runs exactly as you send them to us for publication 
in the magazine, please be sure you use a fresh ribbon 
for computer printouts. If you don’t have a printer, 
you can type your listings single spaced; but again, be 
sure you use a new ribbon. (If your program relies 
heavily on graphics, you can photograph sample runs 
from your CRT. But take care to avoid distortion due 
to the curve of the screen.) 

Feel free to call us if you have any questions or 
want to discuss specific ideas. We can give you feed- 
back and suggest appropriate slants and approaches. 

We’re always looking for fresh, original ideas. While 
these guidelines will help you in preparing material for 
Personal Computing , don’t assume we don’t want your 
idea just because it’s not mentioned here. Let us and 
our readers know what you 're doing with your computer. 
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EXCITING NEWS FOR INVESTORS WITH TRS-80 32K DISK-BASED SYSTEMS! 

Standard & Poor’s proudly announces 

STOCKPAK, 

a unique software and data system 
to help you meet your investment goals 
like a Wall Street professional. 



STOCKPAK not only delivers a “stand-alone” Port- 
folio Management System but also gives you the soft- 
ware for Standard & Poors monthly Common Stock 
Data Service (available to TRS-80 “owners on a sub- 
scription basis). With STOCKPAK and the Data Ser- 
vice you command one of the most powerful and 
versatile investment tools available. 

Here’s How STOCKPAK Will Help You: 

A 900 COMPANY DATA BASE SERVICE 

Monthly Data Service subscribers receive a diskette 
containing 30 vital financial items on 900 of the most 
widely traded stocks (S&P “500” and 400 NYSE, ASE 
and OTC issues). Accompanying this monthly diskette 
is an Investor’s Newsletter highlighting important fi- 
nancial news and investment strategies, with sugges- 
tions for maximizing the usefulness of the system. 

STOCKPAK SELECTION SYSTEM 

The heart of STOCKPAK is a powerful, analytical 
stock selection tool which enables investors to choose 
stocks which meet their investment criteria. For exam- 
ple, you may wish to select only those oil and gas stocks 
with price/earnings ratios of less than 7 and yields of 6% 
or more. Once a group of stocks has been selected, you 
can store it as a separate data file for continuing use. 

REPORT WRITER 

You can define the report formats you would like to 
see on those stocks meeting your investment objec- 
tives. Hundreds of calculations and ratios that you 
define can be sorted, averaged or totalled, and dis- 
played on video screen or optional printer. 




PORTFOLIO MANAGEMENT SYSTEM 

Now you can effectively evaluate and manage your 
own stock portfolio of up to 100 securities with as many 
as 30 transactions for each. You can record “buy” and 
“sell” transactions, price and dividend information and 
stock splits for instant retrieval, for record keeping and 
tax purposes. You can measure actual performance or 
create hypothetical situations to help you make “buy” 
or “sell” decisions. 

HOW TO ORDER STOCKPAK 

TU 

STOCKPAK is designed exclusively for TRS-80 
users with 32K business systems with two mini-disk 
drives. You can obtain the basic software and sample 
Data Base, plus a comprehensive User’s Manual from 
your local Radio Shack Store for only $49.95. The 
STOCKPAK Monthly Data Updating Service can be 
ordered directly from Standard & Poor’s for $200 an- 
nually, or from the order form provided in the basic 
package you purchase from Radio Shack. 




Standard & Poor’s Corporation 

25 BROADWAY, NEW YORK, NY 10004 (212) 248-3994/3374 

CIRCLE 18 
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Everything You Wanted To Know 

About Printers 



BY STANLEY S. VEIT 



O ne of the most useful peripher- 
als that you can add to your 
computer is a printer. With a 
printer, you can produce a variety 
of material ranging from useful 
program listings to vital hard copy 
records. A printer can also be the 
most difficult peripheral to select. 

In order for you to make a wise 
decision when buying a printer, 
you must know about the different 
types of machines available and 
then use that knowledge to 
evaluate the advantages and dis- 
advantages each type offers. 

In this article I will discuss: four 
printer classifications: the types of 
paper advances found on the 
machines: controls and indicators 
for the various units; options you 
may find available: price ranges; 
and items you should consider in 
the way of service. 

One of the biggest problems in 
selecting a printer is due to the 
large variety of machines on the 
market. Printers come in all 
shapes and sizes — from small, 
quiet, thermal units to large, 
noisy, impact machines — and a 
prospective buyer finds a stagger- 
ing amount of information to wade 
through. Compounding the prob- 
lem of masses of information to 
assimilate, a would-be purchaser 
also finds a confusing array of 
classification schemes and strange 
terminology. 

Printers can be classified in a 
number of ways. Four of the more 
common categories depend on 
whether you consider: the in- 
put/output (I/O) capabilities of a 
machine; the method of data 
transmission to the machine; the 
print mechanism used; and the 
manner in which the characters 
are printed by a unit. 

Printer and Printer/Terminals 

A printer is a machine with a 
print mechanism, printing elec- 



tronics, paper transport mech- 
anism, control electronics and in- 
put/output electronics. In addition 
to having the features of a typical 
printer, a printer/terminal also has 
a keyboard with the I/O elec- 
tronics necessary to transmit or 
receive data either by direct con- 
nection to a computer or through a 
telephone connection. A print- 
er/terminal is often called a KSR 
(Keyboard Send/Receive) printer. 



Most KSR units have related 
models with keyboard and output 
electronics omitted. Printers that 
do not have independent output 
capabilities are referred to as RO 
(Receive Only) units. 

Data Transmission Methods 

In a printer (except CRT- 
xerographic types), all mechanisms 
operate by the “byte parallel, 
character serial” method. In other 
words, the machines operate upon 
all the bits necessary to define a 
single character at one time. Data 
transmission from a computer to a 
printer, however, may be either by 
serial or parallel methods thereby 



providing a classification scheme 
based on transmission method. 

Serial Transmission 

In serial data transmission, in- 
formation is transmitted as a single 
stream of data bits, with each bit 
flowing one after the other. Al- 
though this form of data transmis- 
sion is slow compared to the paral- 
lel method, it has several advan- 



tages. First, serial transmission 
requires only a single communica- 
tions channel instead of multiple 
data lines. Second, serial bits can 
be transmitted further than parallel 
bits without special amplification; 
they can also be transmitted over 
telephone lines. Third, there are 
industry standards for equipment 
interfaces and connectors (such as 
the RS 232-C and the RS 422) 
which means computers, printers 
and cables can be made to inter- 
connect without having to know in 
advance which brand of printers 
will be tied together. 

Two methods of serial data 
transmission are used: synchron- 
ous and asynchronous. 

In synchronous transmission, 
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Figure l — Cylindrical typing elements, the first low-cost printers for the hobbyist 
market, could type up to 10 characters per second . 



words (or characters) are syn- 
chronized (with the computer sys- 
tem) at both ends of the transmis- 
sion cable, because the system 
must know the exact time position 
of each byte of data. If no data are 
transmitted for some time, that 
time must be filled with “do- 
nothing” data bits called “nulls/' 
Because of these requirements, 
elaborate signaling systems (pro- 
tocols) must be used. Synchronous 
transmission is therefore used only 
for transmission at high data rates 
and is just now starting to appear 
in small computer systems. 

Asynchronous data transmission 
does not require synchronized tim- 
ing. Instead, it adds start and stop 
bits to each transmitted character 
to signify the beginning and end of 
the character. Although the 
method doesn’t require special 
spacing between words, there has 
to be exact agreement between 
transmitter and receiver on the 
speed of data flow. (This speed, 
called the baud rate, is measured 
in bits-per-second.) Popular baud 
rates are 110, 300, 600, 1200, 4800, 
9600 and 19,200. Asynchronous 
transmission is used at rates of up 
to 1,200 baud. Differences in data 
transmission rates affect the print- 
ing capabilities of a printer. At the 
slower rates (110 and 300 baud), a 
printer may be slowed by the data 
speed; while at higher speeds, a 
printer must buffer received data 
to prevent loss of information. 

Parallel Transmission Printers 

In the parallel method, data are 
transmitted along parallel wires — 
usually one wire for each bit 
necessary to define a character. In 
addition, there are sometimes 
extra wires used for control pur- 
poses. This method is called “byte 
parallel, character serial” because 
data bits for a character are trans- 
mitted at one time but the stream 
of characters comes in serial fash- 
ion. (The method is also called 
“character parallel, word serial” 
because each character is trans- 
mitted in parallel form, while the 
complete word is received 
character-by -character.) 

Parallel transmission is faster 
than serial transmission and re- 
quires less complicated input/out- 
put electronics, but it does have 
some drawbacks. 

First, data should not be trans- 



mitted on parallel cables over ten 
feet long unless special circuitry is 
used at both ends. At greater dis- 
tances, signal strengh may fall off 
or false data may be picked up 
from the environment. Multi-wire 
cables can be shielded but they are 
physically heavy and expensive. 

Second, there's no standard for 
the wiring or the connectors used 
in parallel data transmission. The 
nearest thing to a standard is the 
system used by Centronics Printer 



Co., whose connectors and wiring 
scheme have almost become de- 
facto standards. Many computer 
manufacturers provide a 
Centronics-type parallel printer 
connection with their units, but 
others, who may sell their own 
brand of printers, use connectors 
and cables unique to their systems 
to prevent use of a printer from 
another manufacturer. 

Third, parallel data transmission 
requires a software driver pro- 




Figure 2 — Spherical typing elements offer a choice of typefaces and operate at 
printing speeds of up to 15 characters per second. These mechanisms can be seen 
on any Selectric typewriter. 
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Axiom's IMP MiniPrinter , a low-profile dot matrix unit capable of printing 80, 96 or 
132 columns with its bidirectional print head , has full graphics capabilities. 




Radio Shack's Line Printer II (left) is a 7 x 7 dot matrix unit that prints 80 columns 
at 50 characters per second. The Line Printer III offers a 9 x 7 matrix , 132-column 
printing and a speed of 120 CPS. 



gram. Most computer operating 
systems permit you to send data to 
either a serial or a parallel output 
port: the computer assumes that 
there is a routine to handle the 
transmission. In the case of serial 
transmission, an operating system 
utilizes standard data transmission 
protocol. For parallel transmis- 
sion, however, you have to pro- 
vide a driver program. Some com- 
puter and/or printer manufacturers 
give you driver programs, but 
since they have no idea what com- 
ponents you plan to connect, you 
may have to patch the program for 
your specific application. 

Another problem with parallel 
data transmission arises when 
switching your printer from one 
computer system to another be- 
cause of the connector, cable 
and software driver restrictions. 

With all these “problems," you 
may wonder why so many printers 
are connected to computers in 
parallel. The answer is that print- 
ing used to be faster with parallel 
transmission because of slow se- 
rial data transmission speeds. It's 
also cheaper to provide parallel 
outputs and a lot of printers still 
adhere to the Centronics standard. 

Impact vs. Non-Impact 

Although classifying printers 
into Printer/Printer Terminal or 
Serial/Parallel Data Transmission 
categories is perfectly legitimate, 
the most common classification re- 
lates to a unit's print mechanism 
and whether that mechanism is of 
an impact or non-impact nature. 

As the name implies, impact 
printers have a type element that 
produces a printed image by strik- 
ing the paper in a machine, gener- 
ally hitting a ribbon on its way to 
the paper. There are a wide vari- 
ety of impact printers available in- 
cluding dot matrix, type element, 
daisy wheel and others. Non- 
impact printers produce a printed 
image without striking the paper. 
Examples of non-impact units in- 
clude thermal, electrostatic, ink 
jet, xerographic and laser 
machines. 

Dot Matrix Units 

Dot matrix impact printers use a 
movable print head that consists of 
a matrix of small tubes, each of 
which contains a fine wire or nee- 



dle. The needles are fired indi- 
vidually by electrical solenoids 
(devices that convert electrical 
energy into mechanical energy) to 
produce a dot matrix that varies in 
size. The most common matrices 
are 7 x 9 dots or 9 x 9 dots. 

For a matrix printer, a computer 
sends character data into a mem- 
ory buffer in the printer's circuits. 
Print logic selects the dot pattern 
necessary to form the character 
that's in the buffer, and fires the 
solenoids causing the print needles 
to impact at each print position. 
As the print head moves from col- 
umn to column, it prints each 
character in the line. At the end of 
a printed line, the paper-feed 
mechanism advances the paper to 
the next line, and the process is 
repeated. 

In most matrix machines, an 
inked ribbon makes the impression 



on the paper although a special 
paper containing micro-bubbles of 
ink can produce the same results. 
(The bubbles of ink break upon 
impact and release the ink, leaving 
an image on the surface of the 
paper.) 

The dotted appearance typically 
associated with computer print- 
outs is produced by matrix 
printers — the higher the density of 
the matrix, the better the printing. 
Several manufacturers now pro- 
duce dot matrix printers that al- 
most equal the print quality of 
solid type. This high quality print- 
ing is achieved by having a print 
head make several passes over a 
print line with the head position 
offset slightly on each pass. Multi- 
ple passes fill in the spaces be- 
tween the dots and produce solid- 
looking type. Printing speed is re- 
duced by such multiple passes, but 
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the resulting type is of a higher 
quality than that from a single-pass 
machine. 

Solid Type Printers 

Solid type impact printers use 
type fonts mounted on elements 
such as a balls, thimbles or daisy 
wheels, or have type fonts that are 
mounted on drums, chains, bands 
or wheels. Since the type on these 
machines is solid, and since the 
printers can usually be adjusted to 
give sharp impressions, a solid 
type unit generally produces better 
looking print than that from a ma- 
trix unit. 

Type Element Printers 

Type element printers are 
largely electro-mechanical. A typi- 
cal unit receives a character code 
from the computer, translates the 
electrical code into positional in- 
formation for the type element, 
and then causes the correct 
character to be hit against ribbon 
and paper. The type element then 
moves to the next position and re- 
peats the process. 

The original type element 
printer was the Teletype® which 
had its type mounted on a cylinder 
(see Figure 1). Later, the IBM 
Selectric®- type ball mechanism 
(see Figure 2) was built into a 



computer terminal to become the 
first real, high-quality terminal/ 
printer. The Selectric mechanism's 
chief drawback is its slow printing 
speed of 10 to 15 characters per 
second — about the speed of a fast 
typist, which, while good enough 
for character input, isn't really fast 
enough for computer printouts. 

Teletype Models 33, 35 and 38 
work well when properly inter- 
faced, but are noisy, slow and in- 
creasingly hard to maintain. Selec- 
tric mechanism units are also slow 
and many of them have been used 
beyond their natural life cycles. In 
addition, units sold by IBM as 
terminals for IBM computers were 
not ASCII (American Standard 
Code for Information Interchange) 
coded, so some method of transla- 
tion must be used in order for 
some of these machines to be used 
with micro or minicomputers that 
recognize the ASCII code. Many 
Teletype and Selectric machines 
are now offered as used equipment 
at attractively low prices. 

Daisy Wheels 

The Diablo® print mechnism, 
developed by a company that is 
now part of Xerox Corporation, 
uses a print element in the form of 
a petal wheel (see Figure 3) with 
the end of each petal (therefore, 
the name daisy) containing a single 



character. The print wheel is re- 
volved to bring the character de- 
tected in the print logic circuits 
into print position. When the 
character is in place, a single sol- 
enoid fires to print the character. 
The print head is then advanced to 
the next print position. Because of 
the time required to turn the print 
wheel, a daisy wheel printer is 
usually slower than a dot matrix 
machine. It does, however, pro- 
duce high quality print. Another 
advantage to this type of unit is 
that type faces can be changed 
easily, making such a machine 
readily adaptable to word proces- 
sing and similar applications. 

Most daisy wheel printers are 
KSR terminals, but RO models are 
made for print-only applications. 
Several companies have converted 
the Olivetti daisy wheel typewriter 
to computer use. Some of the con- 
versions feature both input and 
output capabilities; others are 
computer output machines only 
that may still be used as office 
typewriters. 

Although each daisy wheel 
printer manufacturer offers differ- 
ent features, the significant differ- 
ences between units are found in 
terms of speed, cost and service. 

Non-Impact Printers 

As stated earlier, non-impact 
printers produce characters on 
special paper without the use of 
type elements or impact mecha- 
nisms. These machines operate at 
high speeds without the clatter as- 
sociated with impact printers, but 
they only produce one copy at a 
time and they use special papers 
that are more expensive than those 
used on other printers. 

Thermo-Electric Machines 

A thermal printer head consists 
of a matrix in which any segment 
of the matrix can be electrically 
energized to produce heat. This 
heat acts upon specially treated 
paper, of which there are several 
types, to produce characters. 

One type of thermal printer, 
such as Texas Instruments's Silent 
700 series, uses a paper coated 
with a waxy substance. When the 
matrix moves across the surface of 
the paper, selected needles heat up 
to produce black dots that form 
characters. 




Figure 3 — Daisy wheel printers offer letter quality printing at speeds of up to 55 
characters-per-second. A character is contained on the end of each petal. 
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Another type of machine uses 
paner containing micro-spheres of 
ini; that break when heated to pro- 
duce dotted characters. 

/\ third type of unit uses paper 
with a thin, metallic coating over a 
black base. When the print head 
passes over the paper, the printer 
generates a small spark between 
the paper and the proper dots on 
the print head; the metal coating 
burns off allowing the black base 
to show through, thus forming the 
characters desired. 

Ink Jet Spray 

One of the fastest types of print- 
ers available today operates by 
spraying a jet of ink through a 
mask (see Figure 4) onto paper as 
the head moves along the print line. 
Masks are selected by printer logic 
much the same way as type fonts 
are selectet by an impact printer. 
This process happens so rapidly 
that print seems to appear instan- 
taneously. The biggest drawback to 
ink jet printers shows up when the 
print mechanism malfunctions, as 
the head may not only fail to print, 
but may make a substantial mess as 
well. Manufacturers claim that new 
units have fail-safe mechanisms to 
prevent such malfunctions. 



Laser Printers 

Laser printers, the fastest 
machines in the printer industry, 
have found few applications in 
personal and small business com- 
puter systems. Laser units employ 
the light from a low-powered laser 
either to burn a coating off special 
paper or to produce an image on 
sensitized photographic paper. 
The speed of laser printers is li- 
mited only by the speed restric- 
tions of the machines’ paper- 
moving mechanisms. 

Xerographic Units 

A xerographic printer is a cross 
between a video terminal and a 
copying machine. These printers 
act like high-speed copiers in that 
the image of a full page is pro- 
jected by a CRT onto the drum of 
a xerographic copying machine. In 
the near future, many copier-type 
printers will be used in automated 
office networks. 



Line Printers vs. Serial Printers 

The last major classification of 
printers that I’ll cover in this arti- 
cle is based on a machine’s 
method of receiving data and print- 
ing copy. 

Before getting to specifics, how- 
ever, there is some terminology to 
explain. 

The term 'Mine printer” has two 
definitions that can be confusing 
even to people who know a lot 
about computers. Originally, a line 
printer was a machine that ac- 
cepted large blocks of data and 
then printed a full line at one time. 
Today, however, printers that ac- 
cept at least one full line of data 
and then print the line serially (but 
very rapidly) are also called line 
printers because the units cannot 
print until they have at least one 
full line of data in their memories 




Diablo' s Model R0630 daisy wheel 
printer features changeable print 
wheels. 



(buffers). In most cases, these 
machines print bidirectionally 
(they print as the heads travel in 
both directions rather than going 
through a carriage return before 
beginning a new line). In some 
cases, the units can even print 
more than one character at a time. 

Character-Serial Printers 

Serial printers receive data from 
a computer either in serial or 
parallel form, and print the charac- 
ters as they are received. Printing 
is unidirectional (in one direction). 
In this mode, the print head moves 
across a print line advancing one 
column at a time until it either 
reaches the end of the line or re- 
ceives a carriage return signal 
from the computer. The head then 
returns to the start of the print line 
to begin the next line. Most of the 
slower printers on the market are 



character serial printers with 
speeds ranging from 15 characters 
per second to 100 characters per 
second. 

Line-Buffered Serial Printers 

So-called “line printers” that 
operate serially, take in a full line 
of characters from the computer. 
These machines should really be 
called “line buffered serial print- 
ers.” When a line buffer is full, 
printer logic inhibits the receipt of 
additional data and determines the 
position of the print head. If the 
head is at the end of a print line, 
the mechanism starts printing as it 
moves toward the beginning of the 
next line — the last character of a 
line will be printed first in its cor- 
rect position in the line. Once a 
line is printed, printer logic per- 
mits the buffer to refill; paper logic 
advances the paper by one line 
(line feed); and the print cycle 
starts over from the first print po- 
sition. A line buffer can refill at 
either end of a print line and print- 
ing occurs in both directions. 

If a carriage return signal is re- 
ceived before the end of a full line, 
printing stops, the paper advances 
one line, and printer logic deter- 
mines in which direction to move 
the print head to provide the fastest 
print time for the next line. If 
the print mechanism is closer to 
the end of a line than the beginning 
of it, the machine moves the head 
in that direction; if the head is 
closer to the start of the line, it is 
moved to column one. Using this 
scheme, printers can achieve 
speeds ranging from 180 charac- 
ters per second (about 81 lines per 
minutes, assuming 132-character 
lines) to 200 lines per minute. 

Dot Matrix Line Printers 

There are now true line printers 
that operate as dot matrix printers. 
In these machines, a print 
mechanism spans an entire print 
line. The mechanism contains 
electrical solenoids that drive print 
hammers — one for each print posi- 
tion in the line — the tips of which 
strike the paper through the rib- 
bon. The horizontal row of ham- 
mers generates a single dot row, 
the paper advances one dot row, 
and the next row is printed. Using 
this method, all the characters in a 
line are finished together. Since a 
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ELECTRICAL INPUT 



Figure 4 — Ink jet printers use ink jets and masks to produce characters on paper. 



character is formed one dot incre- 
ment at a time, it is possible to 
print lower case letters with true 
descenders. It is also possible to 
print characters in any type face. 
Printronix, Tally and Okidata make 
line printers which utilize this 
method of printing. 

Other types of printers 

True line printers are usually 
used with large computers. Line 
printers have solid type that is 
mounted on drums, chains or 
bands. A “train printer” has its 
type held in a track. Solenoids 
strike the print elements and cause 
them to transfer an image to the 
paper. Some machines use a print 
hammer and solenoid for each 
print position, and some share 
hammers and solenoids among 
several adjacent positions. In a 
chain or band line printer, type 
fonts are mounted on a chain that 
rotates horizontally across a print 
line. The fonts contain groups of 
letters arranged according to fre- 
quency of use. Chains or bands 
often have more than one font in- 
stalled on them. 

A print line on a chain or band 
printer is usually 80 or 132 col- 
umns wide, and there is a row of 
type for every printable character 
in the ASCII code. Incoming data 
are loaded into a buffer until the 
buffer is full or until a carriage re- 



turn is detected. At this point, in- 
coming data are inhibited and 
printer logic “looks” at the line to 
be printed to determine character 
position. 

As the print chain revolves, the 
logic causes the solenoid firing cir- 
cuit to impact the paper and rib- 
bon when the chain moves past a 
print position. First, all the “A”s 
in the line are printed at one time, 
and then, as the chain continues to 
revolve, the fc ‘B”s are printed. The 
process continues until the chain 
makes a complete revolution and 
the entire line is printed. When the 
line has been printed, an inhibit 
signal (flag) is lowered, the line 
buffer refills, and the paper ad- 
vances to the next line. 

Drum printers work much the 
same as chain or band printers ex- 
cept that the type is mounted on a 
revolving drum that spans the 
width of the line. Few drum print- 
ers are made today. 

Most large line printers are 
chain or band units that print at 
speeds from 400 lines per minute, 
to 1200 lines per minute making 
them the fastest of all impact units. 

Paper Transport Mechanisms 

The method a printer uses for 
moving its paper is one of the most 
important factors to consider when 
selecting a machine because it af- 
fects both the utility and the cost 



of the unit. In some cases, paper 
transport may be the overriding 
consideration in your choice of 
equipment. 

The three major types of paper 
transport mechanisms are friction 
feed, pin feed and tractor feed. 
Some printers offer a choice of 
methods as an option; others may 
be converted from one method to 
another through simple operator 
action or factory conversion. 

Friction Feed 

In a friction feed system, paper 
is held between, and advanced by, 
gear-driven rollers like those in a 
typewriter. Friction feed is the 
simplest paper transport system 
and, as anyone who has used a 
typewriter knows, works very well 
with single sheets of paper. Prob- 
lems occur in a friction-feed sys- 
tem, however, when several 
sheets of paper are used with car- 
bon paper in between because it is 
hard to keep the sheets in align- 
ment. When long, fan-folded, 
multi-part forms are used in a 
friction-feed printer, it becomes 
impossible to keep everything 
aligned in the machine; each page 
will move slightly as the rollers 
advance the paper, causing mis- 
alignment (skew) after a few 
sheets have passed through the 
printer. 

Pin Feed 

Pin feed systems were invented 
to solve the paper alignment prob- 
lems characteristic of friction feed 
machines. Metal pins, mounted 
around the outer circumference of 
a roller, fit through holes in the 
outer margins (sprocket margins) 
of the paper. Using this system, 
long rolls and fan-folded boxes of 
paper and even multi-part forms 
can be run through a printer with- 
out misalignment. The only prob- 
lem with a pin-feed system is that 
only one width of paper can be 
used since the pins are located at 
the ends of the rollers. 

Tractor Feed 

Tractor feed, the next improve- 
ment in paper-feed mechanisms, 
involves adjustable sprockets that 
can accommodate any reasonable 
paper width up to the size of the 
paper-feed opening. The sprockets 
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slide along rods and they can be 
clamped in place at the desired 
width. 

Since this design eliminates the 
feed rollers, however, a new 
method of moving the paper has to 
be used, and so the movable 
sprockets are mounted on two 
chain drives. The drives slide on 
two, square (or hexagonal) rods 
that span the width of the paper 
opening. The rods, which turn by 
means of a gear train from a drive 
motor, rotate the sprockets, 
thereby pulling the paper through 
the printer — consequently the 
name "paper tractors.” 

This entire paper drive can be 
assembled into a subassembly 
which can then be installed on a 
printer. Many printers are sold as 
friction-feed, or friction-feed/pin 
feed, machines with a tractor op- 
tion that can be installed when you 
need it. Daisy wheel printers and 
word processing printers use this 
system. Fast printers designed for 
use with sprocketed forms elimi- 
nate all but the tractor feed 
mechanism and it cannot be re- 
moved. 

Paper Feed Selection Criterial 

To decide which paper-feed sys- 
tem you need, analyze the type of 
printing you plan to do now and 
the kind you expect to be doing in 
the immediate future. 

If your machine is to be used 
mainly for word processing appli- 
cations or for single-sized forms, 
you may find, for instance, that it 
wouldn't pay to add a tractor feed 
which will often add hundreds of 
dollars to the cost of the printer. 

If tractor feed is standard on a 
particular printer, the manufac- 
turer may offer the same model 
without the tractor for a lower 
price. On the other hand, another 
company may offer a low-cost 
printer with the specifications you 
want, but the unit may not be 
adaptable to tractor feed later if 
you decide you need that capabili- 
ty. Detailed analysis now may 
mean dollars saved later. 

Printer Controls and Indicators 

Most printers have few opera- 
tional controls, so having the more 
important functions can be impor- 
tant. For purposes of discussion, I 
will consider a printer control as 



falling into one of two functional 
categories: controls that deal with 
the operation of the printer itself, 
and controls that deal in some way 
with the paper in the printer. 

One control common to every 
printer is a power switch that usu- 
ally has an indicator light as- 
sociated with it. The best ar- 
rangement for these items has the 
power switch itself at the rear of 
the printer with the indicator light 
somewhere in the front of the 
machine where it can be seen. 

Controls dealing with the opera- 
tion of a printer include: printer 
select switch and indicator: 
local/remote switch: and baud rate 
adjustment switch. 

The printer select switch either 
connects the printer to the compu- 
ter or removes it from the line 
without turning the printer off. Of- 
ten, the indicator light flashes 
when the printer is receiving data 
from the line. 

Local/remote switches are usu- 
ally found on printer/terminals. 
When the switch is in "remote' 1 
position, the printer is on-line and 
is under the control of the compu- 
ter; when it is in "local” position, 
the printer and keyboard are not 
connected to the computer and the 
terminal keyboard can be used like 
a typewriter. 

On serial input printers, there is 
usually a switch setting to select 
the baud rate at which the printer 
will receive data. 

Controls involving a printer's 
paper can include: line feed, top of 
form, paper slew, out of paper in- 
dicator, print head space control 



and tractor, paper tension and top 
of form adjustments. 

Line feed causes the printer to 
advance one line: top of form 
makes the feed mechanism ad- 
vance paper to the first line of the 
next page; and the paper slew 
feeds the paper continuously until 
the switch is released. 

An out of paper indicator lights 
up when the paper supply is low, 
or when the last sheet of paper has 
entered the print area. When this 
indicator lights, it sometimes 
causes the printer to stop or go 
off-line. Print head space controls, 
designed to compensate for the 
difference in thickness between 
single-sheet paper and multi-part 
forms, adjust the distance between 
the print heads and the paper. 

Tractor adjustments are locking 
levers or screws that permit the 
tractors to be moved to accommo- 
date different paper widths. Some 
machines may also have smaller 
adjustments to move the paper 
slightly in order to align forms. 
Paper tension adjustments are 
used in conjunction with the trac- 
tor adjustments to keep paper mov- 
ing smoothly. 

Top of form adjustments aid in 
setting a printer to the top of a 
form when the paper is being 
loaded into the unit. This is done 
so that a top of form signal from 
the computer will advance the 
paper to the proper position on the 
next page. Printers designed for 
roll paper seldom use this control. 
On a Teletype machine, for in- 
stance, the only top of form con- 
trol is achieved by counting line 




The Model 165 from Malibu , a dot matrix machine with high resolution graphics 
capabilities , prints 132 columns at speeds ranging from 165 to 198 CPS. 
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feeds with the software. 

Printer Options 

Some of the most desirable 
printer features come as options. 
One company’s options, however, 
are another firm’s features, so it is 
important to read the specifica- 
tions of machines you consider 
buying. It is also important to de- 
termine if options can be added to 
your unit in case you later decide 
you want to have them. 

Options that permit changes in 
print size are available only on dot 
matrix printers. In some cases, 
type size can be changed under 
software control during printing; in 
other cases, only one size change 
is available under the control of a 
switch on the printer. 

As mentioned previously, fonts 
on type-element printers can be 
changed merely by switching type 
elements. The typeface of a dot 
matrix printer, however, is deter- 
mined by a character generator 
chip in the printer’s logic cir- 
cuits. Chip substitution is often a 
factory modification that you must 
specify at the time of purchase. In 
some cases, modifications can be 
made in the field by qualified ser- 
vice personnel. 

Some dot matrix printers offer 
multiple type fonts that permit 
type style changes under software 
control. In these units, the charac- 
ter generator chips contain more 
than one character set. 

Vertical forms control permits 
you to preset the vertical spacing 
of the printer. If you’re printing in- 
formation on a form with spaced 
lines, your program can send a 
control character to make the 
printer skip to the next line that 
requires printing. If your machine 
doesn’t have a vertical forms con- 
trol, your program has to send 
single line feed characters until the 
paper advances to desired line. 

Dot matrix printers increasingly 
offer an option that permits 
bypassing the character generator 
in order to print graphic patterns 
on paper. This option allows you 
to transfer CRT graphics to hard 
copy form. 

Some printers interpret a line 
feed (LF) signal at the end of a 
print line as including a carriage 
return (CR); other units require 
both LF and CR characters to be 
received. A LF/CR option permits 
the selection of either automatic 



line feed and carriage return at the 
end of a print line, or a carriage re- 
turn without a line feed. This fea- 
ture allows to you to first print a 
line with blanks in it and then go 
back to fill in the blanks . 

Printer Prices 

Printers used with personal 
computer or with small business 
systems fall into six price classes. 

First, there are the low-cost 
printers designed to be used with 
personal computers such as the 
TRS-80, Apple, Pet, TI-99/4, Atari 
and Ohio Scientific series. Most of 
these units printers are non-impact 
units that print up to 80 columns 
on some type of special paper. The 
low-end priced units include the 
PR-40 offered by Southwest Tech- 
nical Products (kit form for $250) 
and the Radio Shack Quick Print- 
er. A number of dot matrix print- 
ers from the Far East offer good 




Electronic typewriters have been converted 
for use as printers by Howard Industries 
and Xymec. 



quality with a surprising number of 
desirable features in this low price 
range. The Base 2, DIP and Mi- 
crotek printers are especially im- 
pressive considering their low 
prices. 

For $600 to $1000, you can find 
several excellent American-made 
printers and some high-quality im- 
ports. Most of the printers in this 
price range are 80-column models, 
although a few offer additional 
columns with reduced-size print. 
The Centronics 730 and 737, 
Okidata Slimline 80 and Integral 
Data Paper Tiger are typical of the 
machines at the higher end of this 
price bracket. They are quality 
products from established printer 
manufacturers. 

Many of the work horses of the 
small business computer printer 
industry are in the $1000 to $2000 
bracket. The 700 series from Cen- 
tronics, Texas Instruments’s 810 



and 820, Okidata Slimline, DEC 
Decwriters LA-34 and LA-36, 
Teletype 43 and other fine printers 
with both 80- and 132-column 
capabilities are in this range. 

Most of the daisy wheel printers 
fall in the $2000 to $3000 bracket 
as do dot matrix serial printers 
with the most desirable features. A 
few line printers can be found at 
the high end of this range but such 
printers usually cost more. 

Daisy wheel printers with the 
widest carriages and the most fea- 
tures cost $3000 to $5000 as do dot 
matrix printers with graphics fea- 
tures and multiple fonts. Some of 
the smaller models of the better 
commercial data processing prin- 
ters are also in this price range. 

Heavy-duty, serial, dot matrix 
printers, line printers using band 
and chain technology, and fast 
mainframe computer printers are 
priced from $5000 to $50,000. 

Printer Service 

Availability, cost and quality of 
service for a particular printer 
should be a prime consideration 
during the selection process. 
Printer failures always seem to 
occur when a machine is needed 
most and service is hard to get. 

Many manufacturers maintain 
service departments in major cities 
throughout the country. If you buy 
a printer from a dealer, be sure 
service is available in your area 
from the manufacturer. If service 
7s only available from a third-party 
organization, check with owners 
of identical machines as to the 
quality of the service they have 
received and the availability of re- 
placement parts. 

Service contracts, offered after 
the expiration of the warranty, 
aren’t cheap but they may prove 
less costly than time and material 
charges in the long run. Re- 
member, when a printer is down, 
there’s no hard copy output from 
your computer system. 

Many printer manufacturers 
offer carry-in service for their less 
expensive models. The Centronics 
Models 730 and 737, which cost 
less than $1000, are typically ser- 
viced this way. After the warranty 
expires, the carry-in service 
charge is a flat fee which includes 
parts and labor. If a carry-in ser- 
vice department is not located 
nearby, however, manufacturers 
accommodate ship-in services. 
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Printer Comparison Chart 















PRINT 


PAPER 








OPTIONS 


COMPANY 


MODEL 


PRICE 


CHAR EORM 


COLUMNS 


KSR/RO 


SPEED 


TRANSPORT 


INTERFACE 


CHARSET 


GRAPHICS 


OR FEATURES 


Anadex 


DP8000 


$1,125 


Dot Matrix 


96 


RO 


I12CPS 


Tractor STD 


KS232 or 


96 Char 


No 


Bi directional, 


















Parallel 


ASCII 




easily replaced 
head 




DP8000 AP 


$1,125 


Dot Matrix 


96 


RO 


112CPS 


Tractor 


Special 


96 Char 


Yes 


Same 


















for Apple II 


ASCII 








DP9500 


$1,650 


Dot Matrix 


80/132 


RO 


200CPS 


Tractor 


RS232, 20MA 


% Char 


Yes 




















or Centronics 


ASCII 


72x75 Dots 






DP9501 


$1,650 


Dot Matrix 


132/220 


RO 


200CPS 


Tractor 


RS232, 20MA 
or Centronics 








Apple 


Silent type 


$ 635 


Thermal 


40 


RO 




Friction Feed 


Apple 






Needs special 








Non-impact 
















paper 


Anacom 


150 


$1,350 


Dot Matrix 


132 


RO 


150CPS 


Pin feed or 


RS232 or 


96 Char 


No 


Can print to 136 
















Friction 


Parallel 


ASCII 




characters 


Axiom 


IMP1 


$ 791 


Dot Matrix 


80- 


RO 


100CPS 


Friction Feed 


RS232, 20MA 


% Char 


No 












96- 








or Parallel 


ASCII 














132 


















IMP2 


$ 798 


Dot Matrix 


80- 


RO 


100CPS 


Tractor 


RS232, 20MA 


96 Char 


No 


Apple, TRS-80, 










96- 








or Parallel 


ASCII 




PET, 1 EE-488 










132 














interfaces 

available 


Centronics 


MICRO 


$ 349 


Non-Impact 


40 


RO 


150LPM 


Friction Feed 


Parallel 


90 Char 


No 


Uses special 




PI 




Electro Chem 












ASCII 




paper 




700 


SI, 460 


Dot Matrix 


132 


RO 


69CPS 


Friction-Std 


Parallel 


64 Char 


No 


% Char ASCII 
















Tractor- 

Optional 




ASCII 




optional 




701 


$1,700 


Dot Matrix 


132 


RO 


60CPS 


Friction Feed 


Parallel 


64 Char 


No 


96 Char ASCII 
















or Tractor 




ASCII 




optional; bi- 
directional-std. 




702 


$2,660 


Dot Matrix 


132 


RO 


120CPS 


Tractor 


Parallel 


96 Char 


No 


Bi directional 




















ASCII 




9x7 matrix 




703 


$2,965 


Dot Matrix 


132 


RO 


180CPS 


Tractor 


Parallel 


96 Char 
ASCII 


No 






704 


$1,795 


Dot Matrix 


132 


RO 


180CPS 


Tractor 


RS232C 


96 Char 
ASCII 


No 






730 


$ 795 


Dot Matrix 


80 


RO 


100CPS 


Pin Feed, 


Parallel 


96 Char 


No 


















Friction Feed 




ASCII 








737 


$ 995 


Dot Matrix 


80 


RO 


100 CPS 


Pin Feed, 


Parallel 


96 Char 


No 


Letter quality 








Lett Quality 








Friction Feed 




ASCII 




serial int. opt. 




779 


$1,485 


Dot Matrix 


80 


RO 


60CPS 


Friction Feed 


Parallel 


64 Char 


No 


Tractor optional 
















Std. 




ASCII 






761 


$1,865 


Dot Matrix 


132 


KSR 


300Baud 


Tractor 


Serial 


64 Char Std. 


No 


96 Char ASCII 
Optional 




753 


$2,965 


Dot Matrix 


















Base 2 


800MST 


$ 699 


Dot Matrix 


80-132 


RO 


100CPS 


Tractor 


RS232, 20MA 


% Char 


No 


Optional 


















or Centronics 
Parallel 


ASCII 




11,920 Buffer 


C. Itoh Co. 


Comet I 


$ 995 


Dot Matrix 


80 


RO 


125CPS 


Pin Feed 


Parallel or 


% Char 


No 


Bi directional, 


















RS232 


ASCII 




universal power 
supply, 2K buffer 




Comet 11 


$1,290 


Dot Matrix 


136 


RO 


125CPS 


Pin Feed 


Parallel or 


% Char 


No 


Bi directional, 


















RS232 


ASCII 




universal power 
supply, 2K buffer 




Star Writer I 


$2,380 


Daisy Wheel 


132 


RO 


25CPS 


Friction Feed 


Parallel or 


Changeable 


No 


Tractor optional 


















RS232 


wheel 




uses Diablo print 
wheels 




Star Writer 11 


$2,898 


Daisy Wheel 


132 


RO 


45CPS 


Friction Feed 


Parallel or 


Changeable 


No 


Tractor optional 


















RS232 


wheel 




uses Diablo print 
wheels 


Diablo Systems 


KSR1640 


$3,195 


Daisy Wheel 


132 


KSR 


45CPS 


Friction 


RS232 


Changeable 


No 


Uses plastic 




















wheel 




wheels, 

tractor optional 




KSR1650 


$3,295 


Daisy Wheel 


132 


KSR 


45CPS 


Friction 


RS232 


Changeable 


No 


Uses metalized 




















wheel 




wheel, tractor 
optional 




RO630 


$2,430 


Daisy Wheel 


132 


RO 


25CPS 


Friction 


RS232 


Changeable 


No 


Uses either metal 



wheel or plastic wheel, 

tractor optional 
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Printer Comparison Chart 



JOMPANY 


MODEL 


PRICE 


CHAR FORM 


COLUMNS 


KSR/RO 


PRINT 

SPEED 


PAPER 

TRANSPORT 


INTERFACE 


CHAR SET 


GRAPHICS 


OPTIONS 
OR FEATURES 


Data Royal 


1PS5000 


$1,110 


Dot Matrix 


80 


RO 


125CPS 


Tractor 


Serial and 
Parallel 


% Char 
ASCII 


No 


Quiet cover 




1PS7000 


$2,295- 

2,860 


Dot Matrix 


132 


RO 


150CPS 


Tractor 


Serial and 
Parallel 


96 Char 
ASCII 


No 


Expandable 

buffer 


Data Products 


MI 120 


$2,225* 


Dot Matrix 


132 


RO 


120CPS 


Tractor 


Parallel 


96 Char 
ASCII 




Compressed or 
expanded printing 




M200 


$2,570* 
•EOM Prices 


Dot Matrix 


132 


RO 


340CPS 


Tractor 


Parallel 


96 Char 
ASCII 




Optional status 
display 


Datasouth 


DS180 


$1,595 


Dot Matrix 


132 


RO 


2U0LPM 


Tractor Feed 


RS232 or 20MA 
or 8-bit Parallel 


, 96 Char 
ASCII 


NO 


Non-volatile 
memory for 
settings 


DIP Inc. 


MOD81 


$ 499 


Dot Matrix 


40-80 


RO 


100CPS 


Friction Feed 


RS232 or 
Parallel 


% Char 
ASCII 


No 






MOD84 


$ 795 


Dot Matrix 


40-80 


RO 


100CPS 


Tractor Feed 


RS232 or 
Parallel 


% Char 
ASCII 


No 


3K buffer 
available 




MOD85 


$ 895 


Dot Matrix 


80-132 


RO 


100CPS 


Tractor 


RS232 or 
Parallel 


% Char 
ASCII 


Yes 


x-on x-off for 
RS232 


Digital Equipment LAM 
DEC) 


$1,450 


Dot Matrix 


132 


KSR or RO 


30CPS 


Friction 
Tractor opt. 


RS232 










LA36 


$2,695 


Dot Matrix 


132 


KSR or RA 


30CPS 


Tractor 


Parallel or 20MA 96 Char 
or RS232 opt. 








LA 120 


$2,750 (KSR) 
$2,700 (RO) 


Dot Matrix 


132 


KSR or RO 


120CPS 


Tractor 


20MA or Parallel 
RS232 optional 






Eaton LRC 


7000140 


$ 425 


Dot Matrix 


40 


RO 


125CPS 


Friction Feed 


Parallel 


Upper Case 


No 


3 line buffer opt. 




7000164 


$ 443 


Dot Matrix 


64 


RO 


I25CPS 


Friction Feed 


Parallel 


Upper Case 


No 




Epsom American MX80 


$ 645 


Dot Matrix 


40-80 


RO 


80CPS 


Tractors 


Parallel TRS-80, 
Apple 






Letter quality 
printing TRS-80 
compatible 




TX80 


$745 


Dot Matrix 


40-80 


RO 


125CPS 


Tractors 


Parallel TRS-80, 
Apple 


% Char 


Yes 64 spec, 
characters 


Vertical forms 
control 


Ueneral Electric 


Terminet 2030 


$1,495 

$1,420-RO 


Dot Matrix 


80-132 


KSR 

RO 


30CPS 


Friction 

Pin 

Tractors 


RS232 


96 Char 
ASCII 


No 


Numeric cluster, 
tractors, integral 
modem, text 
editor, extended 
buffer 


Heath 


H14 


$ 595 


Dot Matrix 


80-96-132 


RO 


30CPS 


Tractors 


RS232C or 
20MA 


96 Char 
ASCII 


No 


Selectable baud 
rates from 1 10 to 
4,800 


Howard Ind. 


Ty-printer 221 


$2,850 


Daisy Wheel 


132 


KSR 


30CPS 


Friction Feed 


RS232 


Changeable 


No 


Intelligent word 
processing; also 
can be used as 
typewriter 


ntegral Data 


Paper Tiger 460 


$1,394 


Dot Matrix 


80/132 


RO 


150CPS 


Tractors 


RS232C or 
Parallel 


% Char 
ASCII 


Yes 

84x84 Dots 


Automatic text 
justification, pro- 
portional spacing, 
Hi-Res graphics 




Paper Tiger 445 


$ 894 


Dot Matrix 


80/132 


RO 


198CPS 


Tractors 


Parallel or 
RS232C 


ASCII 


Option 


Dot plot option, 
Serial Option 




Paper Tiger 560 


$1,695 


Dot Matrix 


132-220 


RO 


198CPS 


Tractors 


Parallel or 
RS232 (option) 


% Char 
ASCII 


Yes: High 
Resolution 


Dot plot high res. 
graphics Std. 
-letter quality, 
bi directional 


-ear Siegler 


300 Ballistics 


$2,045 


Dot Matrix 


132 


RO 


180CPS 


Tractor 


Serial or 
Parallel 


96 Char 
ASCII 


No 




vlalibu 

Electronics 


165 


$2,295 


Dot Matrix 


132 


RO 


165-198CPS 


Tractors 


RS232C 

Centronics 

Apple 


96 Char 
ASCII 


Yes: High 
Resolution 


Type 2 fonts plus 
high hi. resolution 
graphics 




200 


$2,995 


Dot Matrix 


132 


RO 


I65CPS 

42CPS 


Tractors 


RS232C or 
Parallel 


% Char 
ASCII 


No 


Dual print models 
high speed and 
letter quality 


vlPl 


88G 


$ 749 


Dot Matrix 


80/132 


RO 


60-180CPS 


Tractors or 
Roll Paper 


RS232C or 
Centronics Par. 


% Char 
ASCII 


Option 


Letter quality 
switch or software 



selectable 



(continued on page 68) 
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COMPANY 


MODEL 


PRICE 


CHAR FORM 


COLUMNS 


KSR/RO 


PRINT 

SPEED 


PAPER 

TRANSPORT 


INTERFACE 


CHAR SET 


GRAPHICS 


OPTIONS 
OR FEATURES 


NEC 


5510 


$3,055- 

4,255 


Print element 
thimble 


132 


RO 


55CPS 


Friction Feed 


RS232 


Changeable 


No 


Tractors optional 




5520 


$3,415- 

3,615 


Print element 
thimble 


132 


KSR 


55CPS 


Friction Feed 


RS232C 


Changeable 


NO 


Tractors optional 

bottom feed opt. 




5530 


$3,055- 

4,255 


Print element 
thimble 


132 


RO 


55CPS 


Friction Feed 


Parallel 


Changeable 


No 


Tractors optional 


Microtek 


MT80 


$ 795 


Dot Matrix 


40-120 


RO 


125CPS 


Tractor 


RS232C 

Parallel 


96 Char 
ASCII 


No 


1 year warranty 


Okidata 


Micro line 80 


$ 475 


Dot Matrix 


80/132 


RO 


80CPS 


Friction and Pin 
Feed 


Parallel 


% Char 




Tractor Feed opt. 




Micro line 82 


$ 595 


Dot Matrix 


80/132 


RO 


180CPS 


Friction and Pin 
Feed 


RS232 

Parallel 


% Char 
ASCII 




Tractor optional, 
bi directional 




Micro line 83 


$ 895 


Dot Matrix 


132 


RO 


120CPS 


Tractor 


RS232 

Parallel 


95 Char 
ASCII 




Bi directional-uses 
up to 15 in. paper 




SL300 


$3,995 


Dot Matrix 
line printer 


132 


RO 


300 line per 
minute 


Tractor 


Parallel 


% Char 
ASCII 


Plot 


Software selectable 
fonts, oversize 
char, prints bar 
codes 


Qume 


Sprint 5/45 


$3,137 


Daisy Wheel 


132 


RO 


45CPS 


Friction Feed 


RS232C and 
Parallel 


Changeable 


No 


Tractor 

Cut sheet feeder 




Sprint 5/45 


$3,537 


Daisy Wheel 


132 


KSR 


45CPS 


Friction Feed 


RS232C or 
Parallel 


Changeable 


No 


Tractor 

Cut sheet feeder 




Sprint 5/55 


$3,364 


Daisy Wheel 


132 


RO 


55CPS 


Friction Feed 


RS232C or 
Parallel 


Changeable 


No 






Sprint 5/55 


$3,764 


Daisy Wheel 


132 


KSR 


55CPS 


Friction Feed 


RS232C or 
Parallel 


Changeable 


No 






Sprint Wide- 
track 


$4,315 


Daisy Wheel 


240 


RO and 
KSR 


55CPS 


Friction Feed 


RS232C or 
Parallel 








Radio Shack 


Quick Printer II 


$ 219 


Non-Impact 

Electro-Thermal 


16-32 


RO 


120 lines per 
min. 


Friction Feed 


RS232 or 
Parallel Radio 
Shack TRS-80 


Upper Case 


No 


Uses aluminum 
coated paper 
2 3/8 wide 




Line Printer V 


$1,860 


Dot Matrix 


132 


RO 


120CPS 

160 


Tractor 


TRS-80 Mod. I, 
11, 111 


% Char 
ASCII 


No 


Print stand 
optional 




Line Printer VI 


$1,160 


Dot Matrix 


132 


RO 


100CPS 


Tractor 


TRS-80 Mod. 1. 
II, III 


% Char 
ASCII 


Spec. Graphic 
Char 


Prints N.x9, bi- 
directional, sclf- 
test, stand opt. 




Line Printer IV 


$ 999 


Dot Matrix 
Letter Qual 


80-132 


RO 


50CPS 


Friction Feed or 
Pin Feed 


TRS-80 Mod. I, 

II, III 


% Char 
ASCII 


No 


Same as Centro- 
nics 737 for 
TRS-80 




Daisy Wheel 11 


$1,860 


Daisy Wheel 


136 


RO 


43CPS 


Friction Feed 


TRS-80 Mod. I, 
II, III 


Changeable 


No 


Tractor optional, 
proportional 
spacing wheel 


Sanders 

Media 


Media 12/7 


$4,395 


Dot Matrix 
infinite 


13.2 in. print 
line 


RO 


I pass, 120-260 
CPS; 4 pass, 
10-50CPS 


Friction Feed 


RS-232C or 

Parallel 

(Centronics) 


Multi-type faces 


No 


Infinite matrix, 
either fast Dot 
Matrix or letter 
quality 


Texas 

Instruments 


743 


$1,195 


Electro thermal 
non-impact 


80 


KSR 


30CPS 


Friction Feed 


RS232 or 
20MA TTY 


% Char 
ASCII 


No 


Apl. option, 
R.O. option, 
answerback 
memory 




765 


$2,995 


Electro thermal 
non-impact 


80 


KSR 


30CPS 


Friction Feed 


RS232C or 
built-in acoustic 
coupler 


% Char 
ASCII 


No 


Bubble memory 
storage up to 80K, 
dual communica- 
tion ports 




763 


$2,695 


Electro thermal 
non-impact 


80 


KSR 


30CPS 


Friction Feed 


RS232C or 
20MA 


% Char 
ASCII 


No 


Bubble memory 
20K up to 80K, 
internal modem 




810 


$1,895 


Dot Matrix 


132 


RO 


150CPS 


Tractor 


RS232C 


64 Char 
ASCII 


No 


% Char ASCII 
optional, expanded 
characters opt. 
compressed print 
optional 




820 


$2,165 


Dot Matrix 


132 


KSR 


150CPS 


Tractor 


RS232C 
Baud Rates 
110-9600 


95 ASCII 
Char 


No 


Terminal stand 
option, 20MA 
opt., APL opt. 


Teletype 


43 


$1,388- 

2,982 


Dot Matrix 


80-132 


KSR 


30CPS 


Pin Feed or 
Friction 


RS232 


% Char 
ASCII 


No 


Tractor optional, 
friction feed 80 
col. optional, 

220 volt optional 


Trendcom 


100 


$ 375 


Thermal 
non -impact 


40 


RO 


40CPS 


Friction Feed 


TRS-80, 

PET, Sorcerer 


96 Char 
ASCII 


No 


220 volt optional 


Xerox 


1740 


$3,375 


Daisy Wheel 


132 


KSR 


45CPS 


Friction Feed 


RS232 


Changeable 




Same as Diablo 
except for Xerox 
service 




1750 


$3,555 


Daisy Wheel 


132 


KSR 


45CPS 


Friction Feed 


RS232 


Changeable 




Same as Diablo 
except for Xerox 
service 




1730 


$2,710 


Daisy Wheel 


132 


RO 


40CPS 


Friction Feed 


RS232 


Changeable 




Same as Diablo 
except for Xerox 
service 


Xymec 


HQ 1000 


$2,650 


Daisy Wheel 


198 


RO 


25CPS 


Friction Feed 


Parallel or 
RS232 


Changeable 




RO only, 
keyboard only 
for typewriter 
use 
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Printer Vendor Guide 



Anadex, Inc. 

9825 De Soto Avenue 
Chatsworth, CA 91311 
(213) 998-8010 

Circle No. 175 


Digital Equipment Corporation (DEC) 

129 Parker Street 

PK3/M18 

Maynard, MA 01754 
(617) 897-5111 

Circle No. 187 


MPI 

2099 W. 2200 S 

Salt Lake City, UT 84119 

(801) 973-6053 

Circle No. 198 


Apple Computer Company 
10260 Bandley Drive 
Cupertino, CA 95014 
(408) 996-1010 

Circle No. 176 


DIP, Inc. 

745 Atlantic Avenue 
Boston, MA 02111 
(617) 482-4214 

Circle No. 188 


NEC Information Systems, Inc. 
5 Militia Drive 
Lexington, MA 02173 
(617) 862-3120 

Circle No. 199 


Anacom General Corporation 
Computer Products Division 
1116 E. Valencia Drive 
Fullerton, CA 92631 
(714) 992-0223 
Circle No. 177 


Eaton Printer Products 
Technical Industrial Park 
Riverton, WY 82501 
(307) 856-4821 

Circle No. 189 


Okidata Corporation 
111 Gaither Drive 
Mt. Laurel, NJ 08057 
(609) 235-2600 

Circle No. 200 


Axiom Corporation 
5932 San Fernando Road 
Glendale, CA 91202 
(213) 245-9244 

Circle No. 178 


Epson America, Inc. 
2384 Hawthorne Blvd. 
Torrance, CA 90505 
(213) 378-2220 

Circle No. 190 


Qume Corporation 
P.O. Box 50039 
San Jose, CA 94140 
(408) 942-4000 

Circle No. 201 


Base 2, Inc. 

P.O. Box 3548 
Fullerton, CA 92634 
(714) 533-0111 

Circle No. 179 


General Electric Company 
GE Drive 

Waynesboro, VA 22980 
(703) 949-1000 

Circle No. 191 


Radio Shack 
700 One Tandy Center 
Fort Worth, TX 76102 
(817) 390-3011 

Circle No. 202 


Centronics Data Computer Corporation 
1 Wall Street 
Hudson, NH 03051 
(603) 883-0111 

Circle No. 180 


Heath Company 
Benton Harbor, MI 49022 
(616) 982-3200 

Circle No. 192 


Sanders Technology, Inc. 
Columbia Drive 
Amherst, NH 03061 
(603) 882-1000 

Circle No. 203 


C. Itoh Electronics, Inc. 
666 Third Avenue 
New York, NY 10017 
(212) 682-0420 

Circle No. 181 


Howard Industries 
1 N. Dixie Hwy. 
Milford, IL 60953 
(815) 889-4105 

Circle No. 193 


Teletype Corporation 
5555 Touhy Avenue 
Skokie, IL 60077 
(312) 982-2000 

Circle No. 204 


Dataproducts 
6200 Canoga Avenue 
Woodland Hills, CA 91365 
(213) 887-8000 

Circle No. 183 


Integral Data Systems, Inc. 
Milford, NH 03055 
(603) 673-9100 

Circle No. 194 


Texas Instruments, Inc. 
P.O. Box 225012 
M/S 84 

Dallas, TX 75265 
(214) 995-6611 

Circle No. 205 


Data Royal 

235 Main Dunstable Road 
Nashua, NH 03060 
(603 ) 883-4157 

Circle No. 184 


Lear Siegler, Inc. 

714 N. Brookhurst Street 
Anaheim, CA 92803 
(714) 774-1010 

Circle No. 195 


Trendcom 

480 Oakmead Parkway 
Sunnyvale, CA 94086 
(408) 737-0747 

Circle No. 206 


Data South 

4740A Dwight Evans Road 
Charlotte, NC 28210 
(704) 523-8500 

Circle No. 185 


Malibu Electronics 
2301 Townsgate Road 
Westlake Village, CA 91361 
(805) 496-1990 

Circle No. 196 


Xerox Corporation 
Xerox Square 
Rochester, NY 14644 
(716) 423-3411 

Circle No. 207 


Diablo Systems, Inc. 
24500 Industrial Blvd. 
Hayward, CA 94545 
(415) 786-5000 

Circle No. 186 


Microtek Inc. 

9514 Chesapeake Drive 
San Diego, CA 92123 
(714) 278-0633 

Circle No. 197 


Xymec 

17905 Skypark Circle, Suite J 
Irvine, CA 92714 
(714) 557-8501 

Circle No. 208 
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just isn’t meant to program. 



If you’re really interested in program* 
ming...assembly language is the only way 
to go. It’s faster, more versatile, and lets 
you fine-tune programs so they work 
exactly your way. 

Whether you’re a beginner, in-betweener, 
or an advanced programmer, our 4-part 
assembler package is just your speed. 
You’ll find it’s easy to learn, easy to use 
and more powerful. Of course, you can 
buy any of the programs separately. Or, 
for a limited time get the complete 4-part 
package for your 48K Apple II* with DISK II 
drive, at the special price of $99.95. Look 
what it includes! 

USA. 

This is the mainstay. It’s the only inter- 
active assembler that’s so easy to use, 
whatever your skill level. With an average 
speed of 20K lines per minute, it’s 4 to 20 
times faster than others. Since it’s a 
symbolic assembler, you don’t have to 
keep track of addresses. It also provides 
30 pseudo opcodes and comes with 
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approx. 140 pages of easy to understand, 
superior documentation. $49.95. 

XREF/65 - 

SCTOUSA - SORT 2.0. 

This program handles the details like a 
master. XREF/65 allows you to create 
cross-reference listing of all variables and 
labels. And it helps reduce debugging 
and documentation time. SORT 2.0 sorts 
and di spla ys the LISA symbol tables, 
while SCTOUSA can automatically con- 
vert SC Assembler** 3.2 files to LISA. 
$19.95. 

TRACE/65. 

It delivers more control and reduces 
debugging time dramatically. Its symbolic 
trace listings mean you can forget wasting 
time looking up addresses in symbol 
tables. Its ability to stop listing at any time 
means you have sure control. And its four 
breakpoints let you change registers, 
memory locations etc. during trace. 
$24.95. 

CIRCLE 22 



DISASM/65. 

This is the disassembler that’s easy to use, 
for you, me, anyone! Because you have 
control and decide what code should be 
instruction or data. And it allows you to go 
in and create USA based text files for pro- 
grams where you’ve never seen the 
source code. $29.95. 

Entire 4-part package, on diskettes, com- 
plete documentation, and backed by 
Programma International, only $99.95! 
(A $24.85 saving.) 

‘Apple II is a trademark of Apple Computer, Inc. 

**SC Assembler is a trademark of SC Software 



P P © GD P M\ DMA ^ 

Programma International, Inc. 

2908 N. Naomi Street, 

Burbank, Ca. 91504 
(213) 954-0240 



The Eleventh North 
American Computer 
Chess Championship 

Part II 



Round 1 — October 26 

In Belle vs. My chess, the small 
machine gobbled a pawn which it 
should not have eaten, and then was 
outplayed and “outplyed,” getting 
mated in under thirty moves. Belle, 
with by far the largest opening li- 
brary, remained in book for ten 
moves even though Mychess was 
out of book after several moves! 
The moral of the game was to castle 
thy king; Mychess never did. 

Ostrich, in its game with Chaos, 
goofed on move five with Nxc6. 
This same mistake in the Sicilian, 
letting black recapture to the 
center while gaining the b-file, was 
made by Chess 4.7 in its famous 
match vs. Levy, who would inten- 
tionally create a position where 4.7 
could blow it. Beginning prog- 
rammers should note that the 
move does give black an isolated 
pawn; it’s tough to balance posi- 
tional factors! When Ostrich fol- 
lowed with passive, imprecise 
play, Chaos smothered it until 
Monty Newborn resigned for his 
program on move 24. 

Cray Blitz vs. Cube was unique 
in that it was the “highest- 
powered” chess game to date. The 
two combatants were performing a 
total of 160,000,000 instructions 
per second! The game ended ab- 
ruptly, however, when Cube en- 
countered uncorrectable machine 
trouble and had to resign, admit- 
tedly in a bad position. Blitz's 
tenth move (0-0) was made based 
on an eight-ply search taking 55 
minutes (while Cube was down). It 
was Cube's first tournament and 
things did not run smoothly. The 
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program also suffered from a fif- 
teen second communications delay 
as data from Nashville first went 
to a toll-free number then to an 
Apex, to a Cyber 175, to a live 
concentrator and then finally to 
the Cray. Lloyd Lank, Cube's au- 
thor, promises to be back next 
year with a better program. 

Challenger chose to play posi- 
tionally vs. Bebe's Sicilian Dra- 
gon. David Levy commented that 
Bebe exhibited a “deep under- 
standing” of the Sicilian through 
move 15. After some indecisive 
moves, it was later able to win a 
pawn but could make nothing out 
of it. Challenger examined six ply 
after queens were exchanged, and 
examined eight on move 28 in 
4:24! And to think that Sargon 
could only get three last year! 
Bebe, which was searching seven 
ply, allowed 16 seconds for the I/O 
of moves, a typical “fudge factor” 
for slow human execution. The 
combatants reached a drawn en- 
dame at move 55. 

A wit, which played 1. b2, 2. Bb2, 
3. e3, 4. Nf3, the two times it had 
white, rolled over Clash , mating it 
in 18 moves. Not only did Clash 
suffer from a lack of ply (only three) 
throughout the tournament, but it 
only castled its king once and would 
often move minor pieces before 
others were fully developed! Give 
credit to Chris Peters (its prog- 
rammer), however. Clash was un- 
dergoing its first test and will 
surely enjoy quantum improve- 
ments in the years to come. 

Mychess began well vs. Bebe, 
playing aggressively against its 



Dragon and, after 17 moves, 
Mychess was up a pawn with a 
sound position. On move 18, 
though, it pushed a “passed” pawn 
in front of its king followed by 
another bad pawn push at move 25. 
But on move 33, Bebe found a won- 
derful combination, winning two 
pawns and exposing the white king. 
Poor Mychess tried to minimize 
losses, though, and Bebe found a 
mate in six. It was a tough game for 
Mychess to lose, having achieved a 
won game and then getting out- 
plyed. 

Blitz vs. Belle, the most exciting 
game of the round, was a Two 
Knights Defense. David Levy 
noted that although in a human 
chess game the player who offers a 
pawn for the attack usually does 
better, computers do better when 
defending with an extra pawn. 
When finally out of book. Blitz re- 
routed its queen with 18. Qe 1 and 
19. Qh4just as Levy recommended; 
who says machines can’t play posi- 
tional chess? Blitz then came upon 
(saw first) a nice combination, 
loosening up the black king’s pawn 
cover and winning the exchange. 
Belle achieved counterplay, how- 
ever, and came upon a combination 
winning back the exchange and 
coming up a pawn ahead. Bob Hyatt 
lamented that if he had been able to 
convert Blitz into assembler for this 
tournament, it would have gotten 
the extra ply, avoiding the loss and 
possibly winning the game and the 
entire competition. Blitz followed 
with passive play and, after it put its 
king in the corner, Belle found an 
endgame mate. 
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Chaos won a pawn and achieved 
a strong position as white in an Ex- 
change Gruenfeld vs. Awit. It 
marched its king to the center upon 
reaching the endgame and won with 
relative ease. One should re- 
member that both programs are 
selective and only examine certain 
moves. 

Ostrich played the Exchange Ruy 
Lopez vs. Challenger and soon re- 
gretted it. By playing 10. Nc3, a typ- 
ically good developing move, Os- 
trich allowed Challenger (to gain 
the bishop pair and to give) it dou- 
bled, isolated pawns on an open file 
in a game without queens already. 
Challenger then beautifully took 
the seventh rank, marched its king 
to the center and squeezed a befud- 
dled Ostrich to death. 

Cube outplyed Clash , winning its 
queen on move 14 and mating eigh- 
teen moves later. 

Round 3 — October 27 

Before round three, this writer 
gave Belle a “cute” problem to sol- 
ve: White has a rook on al, a king 
on el and pawns on a2 through a7. 
Black has a king on a8. White to 
play, mates in eight with 1 . 0-0-0!, 2. 
Rd8, 3.Rd7, 4. Rd6, 5. Rd5, 6. Rd4, 
7. Rd3, 8. Ra3 + + ! Granted that the 
position is impossible due to the fact 
that a pawn may only move diagon- 
ally to capture. Belle, without 
knowing that it was looking for a 
mate, found the solution in eight 
seconds! It “smelled” the win in 
eight but only saw it in twelve. No 



human to my knowledge, even 
when given that white may castle, 
has come close to this. Belle's 
eight second solution is slow, con- 
sidering how move ordering in vio- 
lently opposed to forcing your op- 
ponent to capture your pawns! 

Clash, having held its own for 
17 moves vs. Ostrich walked into 
a knight fork losing the game. 

Belle vs. Chaos, (the Word 
Champion vs. the runnerup) was a 
fine Round Three contest. Belle, 
white in a c3 Sicilian, controlled the 
center, but Chaos could not make 
hanging pawns out of it. Chaos 
achieved a nice position with two 
rooks and two bishops against a 
queen, rook and knight, but could 
not play incisively enough. Belle, 
aggressive as always, broke 
through and mated Chaos before 
the end of the first time control. 

A complete absence of aggressive 
play between Awit and Challenger 
led to a dull game for the first 29 
moves. On move 30, Challenger 
incorrectly decided to take three 
pawns for a piece; it only got two. 
The Spracklens had forgotten to 
suppress the higher value given to 
passed pawns before the endgame 
and didn’t discover the fact until too 
late. But Challenger then outplyed 
Awit, winning back the piece and 
the game. 

Blitz won greater mobility than 
Be be in their Sicilian battle, and 
pushed through in the center win- 
ning in 42 moves. 

Cube and Mychess played one of 



the weirdest games of the tourna- 
ment looking not like bad programs, 
but human novices. Cube allowed 
its king to be caught in the center, 
but Mychess could only win a pawn. 
With its move 33. (Qg5+), Mychess 
predicted: 34. Kc2 Re5, 35. Be4 
Ne3, 36. Rd7 Kg8, 37.Bxb7 Nxg4, a 
reasonable continuation (if white 
could not mate in two moves). Cube 
crashed after move 37. (Nc3 + ) and 
lost on time while contemplating the 
obvious 38. Kc2. Mychess, of 
course, had predicted this move and 
had 55 minutes to think up its re- 
sponse which would have been 38. 
Qe7, predicting 39. Qf4 Qe4+, 40. 
Qxe4 Nxe4, 41. Kd3 Nf2 + , 42. 
Kxd4 Nxg4, also a reasonable con- 
tinuation. It would have been a very 
interesting game if Cube could have 
continued. 

Round 4 — October 28 

Before the start of the last round, 
a review of the ICC A (International 
Computer Chess Association) 
Triennial Meeting that took place in 
Linz was presented. Ben Mittman, 
recently elected President, an- 
nounced that the ICCA now has 
over 300 members; each receives 
the ICCA Newsletter, published 
several times a year. Monty New- 
born and Ken Thompson had been 
elected vice president and 
secretary/treasurer, respectively. 
Dues are $10.00 (U.S.) for one year 
membership. Inquiries should be 
^ent to Ken Thompson, Bell Tele- 
phone Laboratories, Room 2C, 423 
Murray Hill, New Jersey 07974. 

Mychess never really strained it- 
self in its game with Clash. In fact, 
the most interesting moments of the 
contest occurred when the outcome 
was obvious to all. Dave Kittinger 
was using the same data structure in 
Mychess as he always had, and 
Mychess will therefore not allow 
more of a piece than is originally on 
the board. Last year, when 
Mychess promoted to a bishop, 
Barend Swets of BS’66’76 had to 
read reams of code to find out how 
he could enter a bishop instead of a 
queen! This year, when Mychess 
(finally) opted for a rook on two oc- 
casions, Clash kept playing as if the 
rooks were queens. Chris Peters’ 
rationale was that, since his pro- 
gram assumed the more powerful 
piece, it was actually making 
“extra-legal” moves! 

Bebe outplayed then outplyed 
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HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 

FOR THE TRS-80* Mod II 

NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 

• Allows up to 4 Mod Il’s to connect to a single controller — up to 4 hard disk 
drives per controller. Users may access the same file simultaneously (first-come 
first-served). 

• Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives 
along with RACET Hard/Soft Disk System (HSD) software. 

• Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation 
supported. 

• Compatible with your existing TRSDOS programs! All BASIC statements 
are identical. 

• A single file may be as large as one disk. Alternate mode allows 24-million 
byte record range. Directory expandable to handle thousands of files. 

• Includes special utilities — backup and copies, HPURGE for multiple deletions, 
HDCS directory catalog system, and Hard Disk Superzap. FORMAT utility 
includes options for specifying sectors/gran, platters/drive, logical disk 
size, etc. 

HARD DISK DRIVE & CONTROLLER $5995 RACET HSD Software $400 

Call for multiuser pricing. Dealers call for OEM pricing. 

INFINITE BASIC (Mod I & III Tape or Disk) Mod I $50.00, Mod III $60.00 

Extends Level II BASIC with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sorts! Sort 1000 elements in 9 
seconds!! Select only functions you want to optimize memory usage. 

INFINITE BUSINESS (Requires Infinite BASIC) Mod I & III $30.00 

Complete printer pagination controls — auto headers, footers, page numbers. 
Packed decimal arithmetic — 127 digit accuracy +, \ /. Binary search 

of sorted and unsorted arrays. Hash codes. 

BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 

SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. ‘All’ 
options available for line numbers and variables. Load from BASIC — Call with 
‘CTRL’R. Output to screen or printer! 

DSM Mod I $75.00, Mod II $150.00, Mod III $90.00 

Disk Sort/Merge for RANDOM files. All machine language stand-alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only operator action to sort is to change diskettes when requested! 
Handles multiple diskette files! Super fast sort times — improved disk I/O times 
make this the fastest Disk Sort/Merge available on your TRS. 

(Mod I Min 32K 2-drive system. Mod II 64K 1 -drive. Mod III 32K 1 -drive) 



★ *NEW* ★ DISCAT (32K1 -drive Min) Mod I, III $50.00 

This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep 
track of thousands of programs in a categorized library. Machine language program 
works with all TRSDOS and NEWD0S versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and diskette free space. 



★ ★ NEW ★ ★ 

KFS-80 (1 -drive 32K Min - Mod II 64K) Mod I, III $100.00; Mod II $175.00 

The keyed file system provides keyed and sequential access to multiple files. Provides 
the programmer with a powerful disk handling facility for development of data base 
applications. Binary tree index system provides rapid access to file records. 



**NEW** 

MAILLIST (1-drive 32K Min - Mod II 64K) Mod I, III $75.00; Mod II $150.00 

This ISAM-based maillist minimizes disk access times. Four keys — no separate 
sorting. Supports 9-digit zip code and 3-digit state code. Up to 30 attributes. Mask 
and query selection. Record access times under 4 seconds!! 



★ *NEW* ★ LPSP00L (32K 1-drive Min) Mod I $75.00 

LPSPOOL — Add multi-tasking to permit concurrent printing while running your 
application program. The spooler and despooler obtain print jobs from queues 
maintained by the system as print files are generated. LPSPOOL supports both 
parallel and serial printers. 



UTILITY PACKAGE (Mod II 64K) $150.00 

Important enhancements to the Mod II. The file recovery capabilities alone will pay 
for the package in even one application! Fully documented in 124 page manual! 
XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from 
bad diskettes! XCOPY provides multi-file copies, ‘Wild-card’ mask select, absolute 
sector mode and other features. SUPERZAP allows examine/change any sector on 
diskette include track-0, and absolute disk backup/copy with I/O recovery. DCS 
builds consolidated directories from multiple diskettes into a single display or 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. 
XCREATE preallocates files and sets ‘LOF’ to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 



DEVELOPMENT PACKAGE (Mod II 64K) $125.00 

Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model 
II interface to the Miciosoft ‘Editor Assembler Plus’ software package including 
uploading services and patches for Disk I/O. 



CHECK, VISA, M/C, C.O.D., PURCHASE ORDER 
TELEPHONE ORDERS ACCEPTED 17141 637-5016 

•TRS -80 IS A REGISTERED TRADEMARK 
OF TANDY CORPORATION 
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learner. As an infinitely patient tutor, the 
computer will identify instructional goals, 
move the learner towards them and provide 
feedback on his/her level of mastery. (Re- 
quires APPLESOFT, 48 K, disk). 



In this age of computers, a basic understand- 
ing of numbers is a matter of survival. The 
COMPU-MATH series is designed to provide 
these skills, for both the primary and older 






FRACTIONS and DECIMALS each begin with a Pre- 
Test and diagnostic report which then routes the 
learner to the appropriate instructional unit $39.95 
each. 



ARITHMETIC SKILLS uses high-resolution graphics , 
an absolute minimum of text , and aids for those new 
to the computer, as it teaches counting and basic 
arithmetic. $49.95. 



Available at fine computer stores everywhere. 
Calif, residents add 6% tax. 

Add $1 .00 for shipping. 




UNIQUE SOFTWARE FOR THE UNIQUE NT I NO 



EDU-WARE SERVICES, INC. 
22222 Sherman Way, Suite 102 
Canoga Park, CA 91303 
(213) 346-6783 
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Awit* s Najdorf Sicilian with the 
second shorted mate of the tourna- 
ment. 

A dry draw between Ostrich and 
Cube was significant only as being 
the tournament’s second draw. 
When the machines start drawing 
75% of their games instead of 10%, 
we’d better start worrying! 

For all intents and purposes, the 
Chaos-Blitz game was for second 
place with the loser taking fifth 
place on account of the Swiss Gam- 
bit. Chaos maintained its spacial 
advantage out of the Queen’s Gam- 
bit Declined and was able to double 
rooks on the b-file (leaving book on 
move 17). Blitz had two isolated 
pawns and only fair piece coordina- 
tion, but its a-pawn was passed. But 
during the crucial middlegame, un- 
known to Bob Hyatt, Blitz’ priority 
had been reduced and the program 
was only getting a fraction of the 
CPU time instead of the 100% it was 
supposed to. Combined with sound 
play by Chaos , Blitz was done in. 
But Hyatt will be back next year 
with an assembled version of Blitz 
and a larger Cray machine. Taking 
general improvements into account 
as well, Blitz’s eight ply or more 



search next year will be a very 
tough contender. 

Challenger vs. Belle — a rematch 
from last year when Sargon de- 
clined a draw with Belle in the final 
round and lost. It did this because 
its “contempt factor” told it to 
forgo a draw unless down half a 
pawn. Although this writer 
suggested to the Spracklens quite 
strongly that they implement a con- 
tempt factor which could be set be- 
fore each game according to the 
strength of the opponent, who 
would have thought that Sargon 
would be able to take a draw from 
Belle in the first place? Having 
goodnaturedly teased the 
Spracklens on and off this year 
about all the publicity which Sargon 
would have received if it had drawn 
Belle , this writer was surprised 
when that old, inflexible half pawn 
contempt factor remained for this 
year’s ACM. Again, though, who 
would ever think that lightning 
would strike twice? Naturally, it 
did. 

After 17 moves of an always- 
exciting Open Ruy Lopez, Chal- 
lenger broke things open with 18. 
Nxh7! But Challenger did not have 



enough pieces to attack with on the 
kingside and“only” had a draw by 
repetition which it declined by not 
playing 26. Nh7+. Belle soon im- 
proved the position of its pieces and 
did Challenger in. Wouldn’t Fidel- 
ity have loved to advertise that its 
Challenger managed to gain a draw 
with the World Computer Chess 
Champion? 

The Speed Tournament 

The speed tournament, with few 
exceptions, was a matter of compu- 
ter strength right down the line. 
Clash , seeing only one ply ahead, 
was only able to draw by lucking 
into repetition of position. Even 
though Challenger was seeing three 
or more ply further, it horizoned 
pieces to Clash , which then ac- 
cepted a draw much to Chris Peters’ 
delight. Chris felt that it would still 
have lost, even up two pieces. It is 
gratifying to realize that, due to all 
the progress in computer chess, 
the worst programs of today or the 
best programs of today given five 
seconds at most, could have 
beaten the championship programs 
of ten years ago. □ 



DATAROYAL 5000 




• Bi-directional -9X9 Dot Matrix 

• 96 ASCII Characters/6 Line* per inch. 

• Selectable Expanded Characters 

• True Upper and Lower Case Plus 
Underlining 

• Dynamic Platen w/ Adjustable 
Character Density 



• 125 Characters Per Second 

• 136 or 80 Column 

• Ribbon Cartridge 

• Parallel or Serial (110 to 9600 Baud) 

• Prints Original plus 5 Copies 

• PLUS MUCH MUCH MORE!! 



A quality printer 
brought to you by: 

SMALL BUSINESS SYSTEMS GROUP, INC. 
6 Carlisle Road Westford, MA 01886 
617-692-3800 

the company who brought you real TRS -80’" business software 
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CCA Data Management System . . . 

It’s simple, uncomplicated, economical 



k nd because 
of input from 
programmers 
around the nation... 

"it could become the best 
data management system 

ever written ■ Dave C. Culbertson 



Why? Here's a system written for digestion by most computers — ex- 
ecuted by CPM. It means an entirely new world of simplicity and 
savings have been unfolded for you. With the CCA Data Manage- 
ment System, you are no longer locked in to a specific number of 
functions or applications. Without benefit of programming expertise, 
you can develop the application that's most suitable to your business 
or individual needs. Clearly defined documentation assists you to do 
so. There's no need to author separate programs for each task to be 
performed on your computer. 

Your system will gain the latitude and versatility necessary to meet 
your ever changing needs. You add dimension to your computer 
by expanding file and record storage capacity — and the system's 
uniqueness is in its subservience to you! YOU are in control. We can, 
as the source of this now famous software system, provide you with 
the CCA COMPILED version at $185.00 or the CCA COMPILED & 
SOURCE version at $250.00. Other versions are available for your 
Non-CPM computer system. Write or call us for more details. 

Dealer and Distributor inquiries are welcomed. 





DIVISION or CUSTOM ELECTRONICS. INC 



SOFTWARE® 

238 Exchange St. • Chicopee. Massachusetts 01013 
Call (413) 592-4761 • Daily 'til 5:30 • Fr i. 'til 8 • Closed Mondays 
• MASTERCARD or VISA Accepted • 



74 Personal Computing march i98i 



CIRCLE 21 



ittifj & \ 




Maxell offers a way to stay ahead. 



A Maxell 5Vt" Mini-Disk will consistently let you maxi- 
mize the capability of your system today. And as your 
involvement with it grows, tomorrow as well. Maxell 
Mini-Disks are all made with the same exacting 100% 
certification and critical dependability of the Maxell 8" 
Floppy Disk. So you know your 5'A" Maxell Mini-Disks 
meet or exceed the same ISO and Shugart specifica- 
tions industry requires. 



There are double density Maxell single and double- 
sided 5 Vi" Mini-Disks for soft and hard sector systems. 
And 8" Maxell Floppy Disks for every disk drive config- 
uration. See your computer supply dealer or write to us 
for more information. If you are a computer products 
dealer, write for the growing opportunities Maxell 
Business Products Division offers you with our 8" Floppy 
and 51/4" Mini-Disks. 



maxell 




BUSINESS PRODUCTS DIVISION 

Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel: 201-440-8020 
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WE WILL NOT BE UNDERSOLD 



DISK DRIVES 




$314 PRINTERS 



40 track, 102K Bytes. Includes power sup- 
ply and TRS-80* compatible silver 
enclosure. Ready to plug-in and run the 
moment you receive it. Can be intermixed 
with each other and Radio Shack drive on 
same cable. 90 day warranty. One year on 
power supply. Available for 220 Vac (50 Hz) 
operation. External card edge included. 



FOR TRS-80* 

CCI-100 TEAC 
CCI-100 MPI 
CC 1-280 
For Zenith Z89 
CCI-189 
Z-87 



5V4 ", 40 Track (102K Bytes) for Model I 
5V4 ", 40 Track (102K Bytes) for Model I 
5V4 ", 80 Track (204K Bytes) for Model I 

5V4 ", 40 Track (102K Bytes) add-on drive 
Dual 5V4 " add-on drive system 



NEW-S-100 CCS CARDS 



MAINFRAME, Z-80 CPU, CONTROLLER, 

RAM, and 2P + 2S CARDS 

8" SHUGART SA801R DISK DRIVES 



$314 

$319 

$429 

$394 

$995 



$CALL 

$425 



DISK OPERATING SYSTEMS 

PATCH PAK #4 by Percom Data 
CP/M® for Model I, Zenith $145 
NEWDOS Plus 40track $79 



$ 8.95 

for Model II, Altos $169 
NEWDOS 80 $135 




NEC Spinwriter 

Letter Quality High Speed Printer 

Includes TRS-80* interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolution plotting, graphing, propor- 
tional spacing: R.O. $2395 

R.O. with Tractor Feed $2595 KSR with Tractor Feed $2895 

C.ITOH Starwriter, 25 CPS, daisy wheel printer $1795 

C.ITOH Starwriter II, 45 CPS, daisy wheel printer $1995 

Letter quality printers. Use up to 15" paper. 1 year warranty on 
parts. 3 months on labor. Proportional spacing and bidirectional 
printing. Same as VISTA V300. 

EPSON MX-80 SCALL 

PAPER TIGER IDS 445 Graphics and 2K buffer $699 

IDS 460 Bidirectional, 160 cps, graphics and 2K buffer $1050 

IDS 560 132 Columns, graphics $1599 

ANADEX DP-9500/01 $1345 DP-8000 $849 

OKIDATA Microline 80 Friction and pin feed $499 

Tractor Feed, friction, and pin feed $625 

Microline 82 Bidirectional, friction and pin feed $719 

Microline 83 Bidirectional, 120 cps, uses up to 15" paper $995 
CENTRONICS 



737 Friction & pin feed 
730 Friction & pin feed 
779 Tractor feed 

EATON LRC 7000 + 64 columns, plain paper 
TI-810 Includes TRS-80* software and 
Compressed print, vertical form control 



$780 

$595 

$969 

$269 

$1865 



DISKETTES — Box of 10 with plastic library case 
5V4" Scotch $35 Maxell $40 BASF/ Verbatim $24 

8" Scotch $50 Maxell $55 BASF/ Verbatim $36 

CLEAR PLASTIC CASE-Holds 50 5 V 4 "diskettes $19 



COMPLETE SYSTEMS 

ALTOS ACS8000 Computers $ CALL 

APPLE II-16K $1075 • APPLE III-96K $3749 



Call for other Apple products 

TRS-80* Model II-64K $3499 • 

Used TRS-80* Model I Computers, tested 
ZENITH Z89, 48K all-in-one computer 
ZENITH Z19 
TELEVIDEO 920C 
ATARI 400 $479 

APF Game Only $95 
MATTEL INTELLIVISION 



Model III-16K $899 

and guaranteed $CALL 
$2395 
$735 
$748 

ATARI 800 $769 
Complete System $489 
$229 



MONITORS 

LEEDEX 12" B&W Video 100 $129 

ZENITH 13" Color $379 

SANYO 9" B & W VM4509 $155 

SANYO 12" B&W DM5012 $226 

SANYO 12" Green Screen DM5112 $238 

SANYO 13" Color DMC6013 $416 

APF 9"B&WTVM-10 $120 



16K RAM KITS 2 for $56 $30 

200 ns for TRS-80*, Apple II, (specify): Jumpers $2.50 

ACCESSORIES 

Z-80 SOFTCARD: Your key to software expansion. The plug- 
in Z-80 Softcard transforms your Apple into a Z-80 while 
keeping all the benefits of the 6502. Comes with CP/M in 
two disk format, MBASIC and GBASIC, full documentation 



and utility programs. $339.00 

SCOTCH HEAD CLEANING DISKETTE: Cleans drive 
Read/Write head in 30 seconds; specify 5V4 " or 8 ". $25.00 

FLOPPY SAVER: Protection for center holes of 5V4" floppy 
disks. Installation tools and rings for 25 diskettes. $ 11.95 

Re orders of rings only $ 6.95 
VI DEX BOARD 80 Column, U/L case conversion card $279.00 
CRT FILM: Helps eliminate external glare, 9" $ 29.00 

RF MODULATOR: Adapts video to TV $ 29.00 

TRS-80 & OTHER MYSTERIES $ 18.95 

NEC SPINWRITER THIMBLE $11.95 RIBBON $ 6.00 

CCS CARDS: Parallel or serial printer interface cards $115.00 
RS232: For Radio Shack Interface. $ 84.00 

DISK-DRIVE EXTENDER CABLES: Fits all mini disk drives. $ 16.95 
SIX (6) PRONG ISOLATOR: ISO-2 $ 54.00 

AC FILTER/6 PRONG POWER STRIP $ 39.00 

DISK DRIVE CABLES: 2 drive $29.00 4 drive $ 35.00 

DUST COVERS: TRS-80/Apple $ 7.95 

PLASTIC DISKETTE HOLDER: For ring binder, holds 20 $ 8.00 



TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2-year guarantee $145 

UNIVERSAL DATA SYSTEMS UDS-103 $179 

D-CAT HARD WIRED DIRECT MODEM $189 

AUTO-CAT Auto Answer, Direct Connect Modem $229 



COMMUNICATIONS SOFTWARE 

CCI-TELNET COMMUNICATIONS PACKAGE: 

Communications with mainframes and micros. CP/M 
compatible $149.00 



For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. 



dealer (national/international) inquiries invited Send for FREE Catalogue 



/■'D I I CUAD TO ORDER CALL TOLL FREE 1-800-343-6522 

■ TWX: 710-348-1796 Massachusetts Residents call 617/242 

5 Dexter Row, Dept. PC04M Technical Information call 617/242-3361 

Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax 

Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) Tandy Corporation Trademark/" Digital Research 
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Inside the TRS-80 Color Computer 

BY RALPH BURRIS 



I n our first look at the TRS-80C {Personal Com- 
puting ■, February, 1981,) a sense of wide-eyed en- 
thusiasm may have been detected. I’m happy to re- 
port that this feeling has diminished only slightly. In 
fact, it appears that some of our uneducated guesses 
were well-founded — there’s a whole lot more to this 
animal than meets the eye. 

Aiding your memory 

It turns out that the TRS-80C really needs a bigger 
brain than what is actually supplied — about 12K 
more, to be exact. So, after a few attempts to get 
Radio Shack to supply the necessary upgrade (which, 
as of this writing, they were still unable to do) I grab- 
bed a screwdriver, and, throwing caution and war- 
ranty to the wind, opened the unit up. 

Inside the case is a beautifully laid-out collection of 
ICs and other components — all of which, I may add, 
bear the Motorola imprint. Besides the Motorola 
logo, a few of the chips also bear the notation “c ‘80 
Tandy,” among which are the Color BASIC’s ROMs, 
the row of eight, 4K memory chips and, surprisingly, 
the MC6809E itself. 

The 4K memories are tucked neatly in sockets 
making it a simple matter to replace them with a 16K 
set. You will find two small, and clearly-labeled jum- 
pers (4K on one pair, 16K on the other), which are 
equipped with easily-switched caps. The 4K memory 
chips were gently pried up and replaced with 
MC4116’s. 

The folks at Motorola have informed me that 
another set of 16K chips may be piggy-backed on top 
of this group to produce 32K internally, but I haven’t 
tried it as yet. The procedure seems simple 
enough — all pins except pin number 4 are connected 
to their existing counterparts on the board. All of the 
number 4 pins are then connected together on a single 
wire, which is looped through a ferrite coil (to reduce 
noise), and attached to pin 35 on the SAM (Syn- 
chronous Address Multiplexer) chip. (Of course, I 
don’t recommend doing either of these things to your 
TRS-80C — at least until the warranty has expired, as 
it will cause some consternation at your repair center 
if anything has gone wrong.) 

TRS-80 Hardware 

A lot of people have gotten pretty far with the 
Model I without ever being bothered with how the 
machine works. The truth is that many people can 
probably enjoy a long and productive life of prog- 
ramming the Z80-based system with only a minimal 
knowledge of how things get around inside the TRS- 
80. The TRS-80C, on the other hand, has a lot of in- 




Figitre /. A block diagram of the TRS-80 Color Computer. 



teresting features which merit a deeper look in order 
to fully appreciate the machine’s power and useful- 
ness. The TRS-80C is actually a group of computers 
tied together, each of which performs a specialized 
function in the machine. 

The MC6809E 

The “boss” of the TRS-80C is Motorola’s 6809E 
MPU (Micro Processing Unit). This chip, like the Z80 
in the Model systems, runs the whole operation and is 
the clearing-hourse for all the data operations inside. 
The Z80 has very little help in its operations in the 
Model systems, although a little help is offered by the 
video interface. Other than that, the Z80 is pretty 
much a one-man show. 

The MC6809E, on the other hand, has a lot of 
“helpers” which take care of various chores, leaving 
the MPU free for more data manipulation. This com- 
bination allows the TRS-80C to have a lot of very 
powerful features, including different clock rates, dif- 
ferent screen sizes, and different video modes, all of 
which are software selectable. 

The MC6809E was designed with more power and 
better data handling, and is really the “older brother” 
of the 6809. The main difference seems to be that the 
“E” series features an outboard clock, where the 
6809 has a built-in clock. Before we delve into the 
library of MC6809E instructions, let’s take a brief 
look at the “helpers” in the system. 

Synchronous Address Multiplexer 

The SAM is a fairly new item on the market, and 
the TRS-80C is one of the first systems to use this 
unique product. It serves as a sort of “broker” or 
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agent for the MC6809E, and is responsible for finding 
items such as addresses and hardware conditions re- 
quested by the MPU. Additionally, the SAM provides 
the necessary clock pulses to keep the MPU alive and 
well, services the memories with “refresh” signals 
(which keep the data alive), and translates instruc- 
tions for the other devices. 

According to Motorola, the SAM provides: trans- 
parent refresh, single crystal timing, register- 
programmable VDG addressing modes, VDG offset 
(0-64K), RAM size, Bank switching and MPU rate, 
system “device selects” decoding, and DMA (direct 
memory access) mode. SAM also allows RAM (or 
ROM) addressing of 96K bytes, single (+5 volt) 
power supply, and easy synchronization with other 
SAMs for even more power. 

What does all this mean? Well, put simply, it 
means that you can have a whole lot of options in the 
system, all under software control. For example, the 
SAM can be told that it has either 64K dynamic or 
static RAM, or 16K or 4K of dynamic RAM, mixed 
with ROM, and it will know how to deal with it. The 
clock rate can be adjusted (refresh cycle) to provide 
1.8 MHz, 0.9 MHz, or a combination of both, which 
allows mixing of slow RAM with fast ROM or vice 
versa. It also allows an instant switch between one of 
two 32K “pages” of memory occupying the address 
range of $0000 to $7FFF (I’m told that the TRS-80C 
doesn’t use this or the DMA features). 

The SAM is hard wired to a block of memory loca- 
tions in the TRS-80C, and its registers are program- 
med by writing data to those addresses. Odd loca- 
tions “set” the registers, even locations “clear” 
them. 

Video Display Generator 

The MC6847Y, (the “Y” means it is an interlace 
model for standard TV output, as opposed to a video 
monitor output) takes care of all the video display 
chores. In the TRS-80C, there are many possible 
screen combinations ranging from the normal “al- 
phanumeric” display of 32 characters X 16 lines all 
the way up to 256 X 192 “pixels.” The SAM takes 
care of telling the VDG what it wants and where the 
screen is, and the VDG takes it from there, scanning 
and displaying the screen data as required. In con- 
trast to the Model systems, which have a fixed video 
RAM area and only two modes — graphics or 
alphanumeric — the VDG allows mixing of al- 
phanumeric and graphic characters in many ways. 
You can even combine different letters/numbers to 
make up new characters. 

Some of the highlights of the VDG include: internal 
or external ROM character generator, eight colors in 
various modes, 4-color alphanumerics (two sets), full 
video composite signal generation, selectable inverse 
characters in alphanumeric modes, and full graphic 
modes including: 64 X 64, 128 X 96, 128 X 192, and 
256 X 192. 

Peripheral Interface Adapters 

There are two PIAs in the TRS-80C which handle 
keyboard input, cassette I/O and will have informa- 
tion waiting for the MPU when it wants it or they can 
deliver the data to the specified output device. 



Figure 2 shows the addressing of each PIA register 
and which memory locations they are connected to. 
You can have a lot of fun poking different values into 
the various memory locations and watching the re- 
sults on the monitor. Just keep in mind that some of 
these pokes will wipe out any meaningful data in 
memory, so don’t try it if you are in the middle of 
anything important. In fact, some pokes (e.g., clock 
speed area) will put you entirely out to lunch, so you 
will have to shut down in order to regain control. 

Play it again, SAM 

There is an interesting (not to mention quite useful) 
arrangement in two of the PIA memory locations. An 
amazing range of sounds may be generated by man- 
ipulating data at location $FF20 (65312 decimal). This 
is referred to as “6-bit sound” and is enabled by set- 
ting bit 3 of location $$$23 (65315 decimal). Poke a 63 
(decimal) into 65315, and then any value you put in 
65312 will produce an analog voltage output in the 
range of + 0.25V to +4. 75V. This output can be used 
to create some great sound effects, as well as a vari- 
ety of pleasing musical tones. The formula used to 
determine the voltage output is: 

Voltage = (N * 0.0715) +0.25 
where N = 6 bit value msb (0-63) 

Try this simple BASIC program for an example of 



6-bit sound: 


10 SO =65312 


Sound output address 


20 POKE65315,63 


Enable 6-bit sound 


30 ST =4 


Start loop 


40 EN=240 


End loop 


50 S=4 


Step value 


60 FORX=ST TO 


Loop sound values 


EN STEP S 


70 POKE SO,X 


High value 


80 POKE SO, EN-X 


Low value 


90 NEXT 



This program produces a low pitch of diminishing 
and increasing volume. Try variations of the start, 
end and step rates, and try making line 80 poke SO 
with a 0 or other value for different effects. You can 
also add a loop after line 90, repeating the sequence 
in reverse order to set even more variations. 

Tones in the 6-bit program are low, because BASIC 
is too slow to output the sound values needed for 
higher pitches. Once you venture into machine lan- 
guage, the possibilities are unlimited. 

Video display modes 

The block of memory from $FFC0 (65472) through 
$FFC5 (65477) controls the Video Display Generator 
modes. Poking values in odd locations (i.e. $FFC1, 
$FFC3, $FFC5) causes the VDG register at that ad- 
dress to be SET (turned on). Values poked to even 
locations CLEAR the VDG register. (Remember, the 
VDG chip does its own thing with the information, so 
the value poked is irrelevant and can even be a zero.) 

There is another memory location which comes 
into play in selecting the display mode— $FF22 
(65314), which controls the VDG output. Bits 3 
through 7 of this address select various conditions for 
the display mode, such as inverted graphics and color 
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select. Bits 0 through 2 of this location are used for 
(0) RS232 data input, (1) Single bit sound output and 
(2) RAM Size, so be careful of the values you put into 
this address. If you make sure that the value has bits 
0 through 2 set, you won’t run into trouble. 

One other item that comes into consideration in 
some modes is the condition of bits 7 and 8 of the 
data going to the screen. As you will see, bit 7 deter- 
mines regular or inverted characters, and bit 8 (as in 
the Model systems), indicates a graphics character. 

In the following chart, the addresses in the VDG 
section show the lsb of each mode to write to (i.e. 
$FF00 + lsb). Any value shown in the “$FF22” col- 
umn is poked at that address. A small “x” means 
“don’t care’’ in the Data Bit column. The values all 



FFPF 

FFDE 



FT DO 
FFDC 



FTPS 



FFD6 
FFD3~ * 
FFQ4 ' 



FFD3 



FFCF 

FFCE 



FFCA 



FFC3 
FFC2 
FTC I 
FFCO 

S* SET 
C* CLEAR 



,_N.U. 
r-N.U. 
r l6K 



Mi 

MO 



Rl 

~RO~ 



F6 

F4 

F3 

~F2~ 

F|' 

FO 



V2 

VI 

VO 



MAP 

TYPE 



MEMORY 

SIZE 



MPU 

RATE 



PAGE #f 



DISPLAY 

OFFSET 



(BINARY) 



VDG 

MODE 



(SAM) 



(■ 0 ) 



. N.U. 

r 0.9/l.8MHz 



TRANSPARENT 
REFRESH 



I 


0 


0 


0 


\ 


0 



(- 0 ) 
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Figure 2. A memory map of the Synchronous Address Multi- 
plexer. 



have a 7 added to them to set the lower 3 bits in all 
cases to prevent system crashes from alteration of 
memory size. 



VDG (Values at $FFXX -) $FF22 Data Bit 



MODE NAME 


CO 


Cl 


C2 


C3 


C4 


C5 


HEX 


DEC. 


(7) 


(6) 


AlphaNumerics 


C0 




C2 




C4 




fil 


fil 


fi 


fi 


Alphaln verted 


CO 




C2 




C4 




fil 


fil 


fi 


1 


SemiGraphics 4 


CO 




C2 




C4 




fil 


fil 


1 


X 


SemiGraphics 6 


co 




C2 




C4 




17 


23 


1 


X 


SemiGraphics 8 


co 






C3 


C4 




fil 


fil 


1 


X 


SemiGraphics 12 


CO 




C2 






C5 


fil 


fil 


1 


X 


SemiGraphics 24 


CO 






C3 




C5 


J07 


fil 


1 


X 


64 x 64 Color 




Cl 


C2 




C4 




87 


135 


X 


X 


128 x 64 Graphics 




Cl 


C2 




C4 




97 


151 


X 


X 


128 x 64 Color 


co 






C3 


C4 




A7 


167 


X 


X 


128 x 96 Graphics 




Cl 




C3 


C4 




B7 


183 


X 


X 


128 x 96 Color 


CO 




C2 






C5 


Cl 


199 


X 


X 


128 x 192 Graphics 




Cl 


C2 






C5 


D7 


215 


X 


X 


128 x 192 Color 


CO 




C2 






C5 


El 


231 


X 


X 


256 x 192 Graphics 


co 




C2 






C5 


FI 


247 


X 


X 



You can create some odd situations by changing the 



values that you put in $FF22, some of which are quite 
useful and interesting (try, for example, a 255 deci- 
mal). Just be sure that the value you put there has the 
lower three bits set. 

Bytes As Bits 

The TRS-80C, unlike the Model systems, can have 
its screen address anywhere in memory, and the sc- 
reen can vary from 5i2 bytes (1/2 K) all the way up to 
6144 bytes (6K). The normal screen is 512 bytes long 
and occupies the area from $0400 to $0600 (1024 — 
1536). To set up a new address, the SAM chip looks at 
addresses $FFC6 through $FFD3, and uses this mem- 
ory area as the Most Significant Byte of the screen 
address, offset by 1/2 K. 

Try to envision these 14 addresses as a 7-bit byte, 
with even numbers representing a zero, and odd ad- 
dresses representing a one. Screen pages are assigned 
in 1/2 K chunks (512 bytes), so the address you may 
wish to use as the upper left-hand comer is divided by 
512 (decimal) and the result is stored in the “screen 
address’’ area. Thus, if you want the screen to start at 
$3C00 (15360), as in the Model systems, the address is 
divided by 512 (decimal)— 15360/512 = 30 ($1#). Next 
you would set up a pattern of l’s and 0’s for $1E 
(msb): X001 1110 (only 7 bits). Now, starting at $FFD3 
(which would be the msb of our imaginary “byte’’), 
you poke a value into the even location if a zero, or 
the odd location if a one, and work your way down to 
$FFC6 (the lsb location). 

Here’s how it would work for your screen at $3C00: 
Address to POKE (value is irrelevant): 

$FFXX:D3 D2 D1 DO CF CE CD CC CB CA C9 C8 Cl C6 



The SAM will take this value, multiply it by $0200 
(512), and your screen will now appear at the same 
address as in the Model systems. Of course, it will be 
a 1/2 K screen, and will not be noticed by BASIC, 
because BASIC expects the screen to be at $0400. You 
can test its new location by poking some values in the 
range of 15360 to 15872 to see the new screen map. 
You can also change the screen size by altering the 
VDG mode. (If you have only 4K, the screen can be 
located no higher than $0200 (3584), as that is the top 
of RAM in the 4K system, less $0200 (512) — the smal- 
lest screen size available.) 

Summing up 

As you can tell from the preceding, we’ve tried to 
concentrate upon the areas in which feel the machine 
is different from other systems out on the market. 
Whether or not the TRS-80C is the machine for your 
needs, immediate or long term, is a question that can 
be answered only by you, and then only after careful 
consideration of the pros and cons. 

Also, as mentioned earlier, it is strongly recom- 
mended you do not attempt memory modification to 
the machine while it is still under warranty, and in no 
circumstance unless you are technically qualified to do 
so, or know someone who is. Mistakes made while at- 
tempting a modification of this nature can prove to be 
costly. □ 
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Now... 

Intelligence beyond your CRT 




Xymec's HY-Q 1000™ Series brings 
microprocessor capability to print- 
ing. This fast, letter quality, intel- 
ligent printer/typewriter expands 
the capability of your computer 
or word processing system. 

Xymec gives your system more 
of the features you want most: 

• L.E.D. display 

• tractor feed 

• RS232, IEEE-C779 interlace 



Compatible with nearly all micro- 
computers, the HY-Q 1000™ Series 
prints boldface and ifcBfeifcfel . centers 
titles, sets columns and right jus- 
tifies. Your choice of three pitches 
and proportional spacing, with 
minimum throughput print speed 
of 20 cps. Changing print wheels 
or type styles takes but seconds. 



/ 

Intelligent printing makes 
good sense to me: Send j 
me more information 
and the name of my 
local dealer. 

Name 2 

Title j 

Company | 

Address j 

City j 

State Zip j 

Telephone | 

Xymec, Inc. 

17905 Sky Park Circle, Suite J 
Irvine, CA 92714 

/ 




The Value Standard in Printers 




Xymec gives you more features 
than any other machine on the 
market, regardless of price! 

Xymec intelligent printers won't 
create a service nightmare. Reliably 
constructed, the HY-Q 1000™ 

Series is built with serviceability in 
mind. And with service centers 
nationwide, maintenance is easy 
and convenient. 

Give your computer system the 
intelligent edge. Join up with 
Xymec. For more information, send 
in this coupon today. 



Xymec, Inc. 

Subsidiary of Litronic Industries 
17905 Sky Park Circle, Suite J 
Irvine, CA 92714 (714) 557-8501 



CIRCLE 19 






If finding a copy of PERSONAL COMPUTING every month 
has you on the run. . .here’s a better way! 




Hell hath no fury like a microcomputerist who has 
to scamper around town looking for the newest issue 
of Personal Computing magazine. 

Fact is, Personal Computing's readership is expand- 
ing every day. . . keeping pace with the burgeoning 
microcomputer industry. And that means “sold 
out” signs popping up in your favorite electronics 
store, hobby shop or computer outlet. 

How to avoid the runaround? Easy. Use the post- 
paid card opposite this page (or the coupon below) 
to enter your subscription to Personal Computing. 

That way, you’ll have every issue delivered 
straight to your door, no holdups or hassles. 

Plus you’ll enjoy a money-saving subscription 
rate that saves you over 37% off the copy-by- 
copy cost. 



But most important, your subscription guarantees 
that you won’t miss an issue, a page, a word of all 
the great coverage planned for the months ahead. 
You’ll enjoy all the outstanding, ready-to-use programs 
forfamily finance and budgets. . .educating the kids . . . 
business inventory and accounting systems. . .word 
processing. . .lists, records and catalogues. . .games 
and puzzles. All the up-to-the-minute coverage of 
what’s new and what's good in hardware and peripher- 
als. All the expert instruction and guidance for cre- 
ating your own programs. All the bright ideas for new 
applications of computers for your home and office. 

Your subscription to Personal Computing does it 
all. So now that you’ve got the idea, run with it! 



Personal Computing 



Save over 37%.. . 
plus get 
convenient, 
on-time delivery 
of every exciting 
issue! 



4 Disk Drive, Box 13916, Philadelphia, PA 19101 

YES! Great idea — start my subscription to Personal Computing 
immediately at the money-saving rate of one year, 12 big issues, 
for just $14.97. 1 save a full $9.03 (over 37%) off the single-copy total! 

Charge my: □ MasterCard □ VISA □ American Express 

Account # Card Expiration Date 

MasterCard # (4 digits above name) 

□ Bill me □ Check enclosed 

Print Name 



Address 



1 



City 

State 



Zip 



Your first issue will arrive in 6-8 weeks; watch for it! 2002 j 
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Computer-Generated Speech: 
The Voice of the Future 

PART i 

BY GENE A FRANTZ, KATHY M. GOUDIE, KUN-SHAN-LIN 

Texas Instruments , Inc. 



E ver since the introduction of personal computers, 
people have been trying to teach them how to 
speak. There are many ways to give a computer a voi- 
ce, and each has advantages and disadvantages. Some 
methods utilize digitized voice signals, require tre- 
mendous amounts of memory and have a very limited 
vocabulary. Others synthesize speech electronically 
and have a virtually unlimited vocabulary, but often 
sound very mechanical. Recent advances in software 
technology have made it possible to improve the quality 
of synthesized speech. 

This article is the first of a two-part series dealing with 
speech synthesis. In it, we will deal with a general in- 
troduction to the principles of speech synthesis, a review 
of how speech is produced in the human, and take a look 
at currently available text-to-speech techniques. 



form; either in a magazine article, or in a demonstration 
of some hardware which is already available on the 
market. 

The term waveform encoding is used to describe the 
first four techniques listed in Table 1, because it best 
describes how the speech information is being processed. 
In each of the systems described, the synthetic speech 
signal is produced from digital information which at- 
tempts to duplicate the original analog speech waveform. 
The synthesis technique can describe the amplitude of 
each sampled data point, as in Pulse Code Modulation 
(PCM), or it can describe each point in relation to the 
previous data point as in delta modulation, or it can use a 
combination of these with some steps of information 
compression, as in the technique developed by Forest 
Mozer. 



Techniques abound PCM 



There are many methods currently available for syn- 
thesizing speech, and they can best be explained by 
dividing them into two basic categories: waveform en- 
coding, and parameter encoding. Table 1 lists several of 
the more common procedures in each category. Chances 
are, you have already encountered one or more in some 

(Editor’ s note: In May , Personal Computing’ s staff will 
discuss the latest developments in the speech synthesis field 
including new products from Texas Instruments, Votrax and 
National Semiconductor . We will also review: speech output 
accessories for the Apple, Radio Shack TRS-80 Texas In- 
struments 9914 and Pet microcomputers ; applications for 
these accessories ; a vendor guide; future trends in the field 
and the significance of those trends.) 



Figure I . An analog 
signal (a) can be 
sampled periodically 
in such a manner that 
it can be 

reconstructed (b) into 
a close approximation 
if its original form. A 
sampling rate of twice 
the original frequency 
of the signal is 
required (c) for this 
process. 



Pulse Code Modulation (which uses uncompressed 
digital data) is the simplest technique to use and to 
understand. It consists of converting the speech signal 
into digital information using an analog-to-digital con- 
verter (ADC). Once it is in digital form, it can be stored in 
memory and played back through a digital-to-analog 
converter (DAC) passed through a low pass filter (to 
smooth out the signal and reduce noise), amplified and 
fed to a speaker. The advantage of this approach is its 
simplicity. ADCs and DACs in both hardware and soft- 
ware packages are readily available and relatively inex- 
pensive. The problem with this approach is the large 
amount of memory required to store the digitized analog 
signal. 

For adequate speech reproduction, the frequency 
response of the system must be such that frequencies 
below 4,000 Hz are reproduced and frequencies above 
4,000 Hz are rejected. In other words, the system must use 
a low pass filter with a 4,000 Hz cut-off. Note that in 
discussing all of the synthesis techniques, the frequency 



WAVEFORM CODING 

UNCOMPRESSED DIGITAL DATA-PULSE CODE MODULATOR 
(PCM) 

DELTA MODULATION (DM) 

CONTINUOUS VARIABLE SLOPE DELTA MODULATION 
( CVSD ) 

MOZER'S TECHNIQUE 
PARAMETER CODING 

CHANNEL VOCODER 

FORMANT SYNTHESIS 

LINEAR PREDICTIVE CODING (LPC) 



Table I . Various coding techniques. 
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range will be assumed to be 4,000 Hz and below. There is 
some argument as to whether the upper bound should be 

4.000 Hz, or 5,000 Hz or 6,000 Hz. But to be consistent in 
comparing the various techniques, 4,000 Hz will be used. 

Sampling 

A voice signal is converted to a digital signal by 
using a technique known as sampling . As can be seen 
in Figure 1, an analog signal (a) can be sampled period- 
ically in a manner such that by retaining only the digi- 
tal samples it is possible to reconstruct the original 
analog signal (b). 

According to the well-known Whittaker-Shannon 
Sampling Theorem, a minimum sampling rate of twice 
the highest frequency in the signal to be sampled is 
necessary, as can be seen in Figure lc. 

In Pulse Code Modulation, assuming a 4,000 Hz upper 
bound in a voice signal, the sample rate would be twice 
that, or 8,000 samples per second. The number of bits 
chosen to represent each speech, sample typically vary 
from eight to twelve, depending on the overall speech 
quality desired. But it is possible for as few as one bit per 
sample to be used and still be recognized as speech . With 8 
to 12 bits being used, the resulting data rate would be 

64.000 to 96,000 bits per second. In other words, one se- 
cond of speech would require 64,000 to 96,000 bits of 
memory. Such a memory-intensive system would be too 
costly for general consumers. 

Delta Modulation is another waveform coding tech- 
nique that is used. This method attempts to compress the 
speech data by assuming that the analog speech signal is 
always either increasing or decreasing in amplitude. The 
typical sampling rate is 64,000 times per second. Each 
sample is then compared to the estimated amplitude value 
of the previous one. If the first value is greater than the 
estimated value of the latter, the slope of the signal 
generated by the model is positive. If not, the slope is 
negative. The magnitude of the slope is chosen so that it is 
at least as large as the maximum expected slope of the in- 
put waveform signal. 

An extension of Delta Modulation can be made by 
allowing the slope of the generated signal to vary. This 
third technique is known as Continuous Variable Sloped 
Delta Modulation (CVSD). The data sampling rate of 
CVSD is typically 16,000 to 32,000 bits per second, 
somewhat less than the 64K rate of standard Delta 
Modulation. The memory saving of the latter technique is 
immediately evident. 

The fourth waveform encoding technique to be dis- 
cussed is the one developed by Forest Mozer. This 
method takes advantage of the fact that the waveform of 
a speech signal repeats itself regularly (it is periodic). It 
also relies on the fact that the human ear and brain com- 
bined are not sensitive to a characteristic of the 
waveform, known as phase. Mozer uses several steps to 
compress the information in the speech waveform, so 
that less memory can be used. They include: 

1. Phase angle adjustment to obtain a time- 
symmetric pitch period waveform which makes one-half 
of the waveform redundant. 

2. Half-period zeroing to eliminate relatively low- 
power segments of the waveform. 

3. Digital compression using Delta Modulation. 

4. Repetition of pitch periods to eliminate redun- 
dant (or similar) speech segments. 



ANALYZER 




GENERATOR 




Figure 2. Block diagram of Channel Vocoder 



Note that the date rate of this technique is approx- 
imately 2,400 bits per second, which is by far the best of 
the waveform encoded group. 

Parameter encoding 

In parameter encoding schemes, speech characterisitics 
other than the original speech waveform are used in the 
analysis and synthesis of speech. These characterisitics 
are used to control a mathematical synthesis model to 
create an output speech signal which is similar to the 
original. Note that unlike waveform encoding, there is no 
intention here to attempt to reproduce the original speech 
waveform. 

For instance, the Channel Vocoder deals with the spec- 
tral response of the original speech signal, while the For- 
mant Synthesis technique follows the spectral peaks of 
the signal. Linear Predictive Coding technique first im- 
plemented by Texas Instruments in speech ICs actually 
attempts to simulate the human vocal tract, as you will see 
later. 

The easiest parameter encoding technique to under- 
stand is the Channel Vocoder. In this system, the speech 
signal is fed to a signal analyzer, which consists of a bank 
of bandpass filters. The filters are designed so that the 
signal can be subdivided into several narrow bands. After 
the signal has been divided, the energy in each band is 
detected and stored in memory. Reproduction of the 
speech signal is accomplished with a synthesizer that con- 
sists of a bank of narrow-band frequency generators, 
whose outputs correspond to the same frequency ranges 
as the analyzer’s filters. The signal generators are 
oscillators that are controlled by pitch and amplitude in- 
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for- mation extracted from the original speech signal. 
Figure 2 shows a block diagram of a Channel Vocoder’s 
analyzer and synthesizer. 

Comparing this with the other methods, the data rate 
of the Channel Vocoder is on the order of 2,400 bits per 
second. 

A second parameter encoding technique is called For- 
mant Synthesis. In Figure 3, which is a frequency spec- 
trum of a short segment of a voiced sound, two important 
characteristics can be pointed out: The overall decreasing 
amplitude with respect to frequency, and the peaks in the 
envelope (called “formants”). 

Formant synthesis reproduces speech by recreating the 
spectral shape of the waveform. It does this by using the 
formant center frequencies, their bandwidths, and the 
pitch period as the inputs. The data rate for formant syn- 
thesis is typically on the order of 500 bits per second. 

The last parameter encoding technique to be discussed 
is Linear Predictive Coding. LPC can best be described as 
a mathematical model of the human vocal tract. Referr- 
ing to Figure 4, note that the parameters used to control 
the model represent the amount of energy delivered by the 
lungs (amplitude), the vibration of the vocal cords (pitch 
period and the voiced/unvoiced decision), and the shape 
of the vocal tract (reflection coefficients). The particular 
model used in TPs TMS-5100 and 5200 voice synthesis 
chips is called the LPC- 10. The numeral ten indicates that 
the model utilizes ten reflection co-efficients, or “poles” 
to model the vocal tract. The data rate for the LPC- 10 
varies typically between 1,200 and 2,400 bits per second. 

In each of the parameter encoding techniques des- 
cribed, the output speech waveform does not necessarily 
resemble the original speech signal introduced to the in- 
put analyzer, but then again, the purpose here is to 
duplicate the spectral shape of the speech signal or to 
duplicate the human vocal tract, and not necessarily the 
exact speech input waveform as in the waveform 
encoding techniques. 

Putting it together 

Once a given speech synthesis technique has been 
selected, one must next settle on a choice for the method 
of speech construction. Speech information can be stored 
in memory in three basic formats. 

First, complete phrases can be stored to be played back 
through the synthesizer whenever needed. Using this 
method, the naturalness and “prosody” (meaning a com- 
bination of pitch, duration and intensity) of the speech 
are preserved. However, the storage cost and flexibility of 
the system will present significant difficulties. For exam- 
ple, every phrase the system will ever be required to speak 
must be stored in memory, and these phrases cannot be 
rearranged into new ones. 

A second construction technique, which increases the 
flexibility of the speech system, is word concatenation. In 
this system, individual words are stored in memory and 
can be connected together to form phrases. Flexibility 
resides in the fact that each word is stored only once, but 
can be used repeatedly to create many different phrases. 
Its speech quality, however, is inferior to that of the 
phrase construction technique because when the in- 
dividual words are called from memory and strung 
together, they have an unnatural and artificial quality. 

The maximum amount of flexibility is achieved when 
words are broken down into their component sounds. 
These types of components are known as phonemes, 



allophones, diphones, demisyllables, morphs, or a com- 
bination of all or some of these different types can be us- 
ed. With these units to build with, virtually any word or 
phrase can be created. While the memory requirement is 
reduced to only that which is necessary to store all the 
sound components, the quality of the generated speech, 
even more so than the two previously described construc- 
tion methods, is highly unnatural and artificial. 

Therefore, the three major limiting factors which need 
to be dealt with in designing a speech synthesis system are: 
flexibility, memory cost, and speech quality (naturalness 
and intelligibility). The more flexible the construction 
technique, the less the memory costs, and the less natural 
the speech sounds. Increased speech quality demands 
more memory and gives less flexibility. Therefore, when 
communication is the primary goal of the speech system, 
construction from component sounds is the optimal solu- 
tion. But, when speech naturalness is the goal, phrase 
construction is the choice. 

In order to obtain maximum flexibility to create an 
unlimited vocabulary while maintaining a minimum 
amount of memory requirement, a library of component 
sounds is required. With these component sounds, any 
word or phrase can be constructed. Figure 5 shows a 
typical text-to-speech system configuration. An English 
or phonetic text is translated by the pre-stored speech for- 
mation rules, and analyzed by a syntax analyzer for the 
prosodic characteristics of the text. Component sounds 
are then drawn from the library. The speech construction 
program operates on these sounds according to the pro- 
sody, before transmitting them to the speech synthesizer. 
The system usually generates speech at a typewriter rate 
of 75 bits per second. 

Note that the system described herein contains a speech 
synthesis technique and also a speech construction 
technique. The synthesis device used in Figure 5 may be 
any one of the synthesis techniques described earlier. The 




Figure 3. Frequency spectrum of a voiced sound. 




Figure 4. Mathematical model of vocal tract. 
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Figure 5. A block diagram of a typical text-to-speech sys- 
tem configuration. 



user should be aware of the independence between syn- 
thesis and construction techniques. Furthermore, the 
library of component sounds may consist of phonemes, 
allophones, diphones, demisyllables, morphs, or even a 
combination of the above sounds. 

Construction Alternatives 

Different types of component sounds in speech con- 
struction have different trade-offs in the major criteria: 
program flexibility, memory cost, and speech quality. 
Every text-to-speech system attempts to preserve the 
speech intelligibility at the sacrifice of naturalness to 
varying degrees. 

Phonemes 

The simplest and the most flexible building blocks in 
speech construction are phonemes. As mentioned earlier, 
the English language has 16 vowels and 24 consonants, 
making a total of 40 phonemes. Theroretically, if one has 
a library of these phonemes, it should be possible to con- 
struct any work or phrase desired. 

However, when each phoneme is actually pronounced 
in human speechthere are many minor variations which 
occur between sounds. The inherent inaccuracies is 
machine phoneme pronunciation can occasionally create 
difficulty in understanding speech generated with this 
technique. A commercially available voice synthesizer 
that uses phonemes is the Votrax VS-6 synthesizer. It has 
a library of 40 phonemes, 22 of which are duplicated with 
different lengths, and 2 pauses. Each of these 64 sounds 
may assume one of four pitch levels. 

Diphones 

A diphone is defined as the sound that extends from 
the middle of one phoneme to the middle of the next 
phoneme. It is chosen as a component sound for the 
smoothing required between adjacent phonemes. 
However, in order to encompass many of the coarticu- 
lation effects in English, a large inventory of diphones 
is usually required. The diphone synthesis system de- 
veloped by Bolt Beranek & Newman, Inc. of Cam- 
bridge, MA requires an inventory of approximately 
2,650 diphones, which require a storage space of 236K 
bytes, and a powerful CPU to handle the construction 
program. Obviously, this approach would not be feas- 
ible for general consumer applications. 



Demisyllables 

A syllable in any language may be divided into an initial 
demisyllable, a final demisyllable, and possible addi- 
tional phonetic affixes. The initial demisyllable consists 
of any initial consonants and the transition into the vowel 
sound. The final demisyllable consists of the vowel and 
any core-final consonants. The phonetic affixes consist 
of all syllable-final non-core consonants. 

Morphs 

The smallest unit of sound that has a meaning (i.e. root 
words, phonetic affixes, and suffixes) is known as a 
morph. According to J. Allen, the designer of MITALK, 
synthesizing speech from unrestricted English text re- 
quires a dictionary of 12,000 morphs. The memory re- 
quirement is 600K bytes. While the speech generated by 
MITALK is intelligible and quite natural, the system cost 
to the general consumer is, again, prohibitively expen- 
sive. 

Allphones 

An allophone is a subset of a phoneme, which is 
modified by the environment in which it occurs. For ex- 
ample, the aspirated /p/ in “push,” and the unaspirated 
/p/ in “Spain,” are different allophones of the phoneme 
/p/. Thus, allophones are more accurate in representing 
sounds than are phonemes. The Texas Instruments text- 
to-speech system, which has recently been developed, has 
a library of 1 28 allophones stored in 3K bytes of memory. 
Thus, the memory cost of this system is considerably less 
than those previously described. 

To translate regular English text into the allophonic 
version of a phoneme, a set of 650 rules was developed. 
These rules are stored as a “look-up” table in another 7K 
bytes of memory. A speech construction algorithm is then 
used to string allophones, smooth parameters, adjust 
prosody, and produce natural speech. This algorithm, 
fortunately, is simple enough to be implemented by a 
microprocessor. The accuracy of component sounds, 
small memory requirement, and simplicity of construc- 
tion algorithm have made this text-to-speech system very 
affordable by general consumers. 

Summing Up 

So far, we have presented the background on speech 
synthesis, including various synthesis models, speech 
construction techniques, human speech generation, 
and present technologies for test-to-speech. 

Different speech construction approaches in text- 
to-speech such as phonemes, diphones, demisyllables, 
morphs, and allophones, and the trade-offs between 
program flexibility, memory cost, and speech quality 
were also discussed. 

(In May: Microcomputer speech systhesis.) □ 

Editor s Note: The editors of Personal Computing 
would like to know of any original or newly-developed 
applications in the area of computer-generated speech 
technology ; either in hardware or software. This 
applies both to our readers and to manufacturers. We 
would also be interested in your opinions on articles of 
this nature ; whether or not you would like to see more 
of them in future issues of Personal Computing. 
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How human speech is generated 



T he following section dealing with 
the mechanics of speech genera- 
tion in human beings will help to exp- 
lain the choices made regarding the 
component units of sounds used to 
produce unlimited vocabulary systems. 

The Vocal Tract 

Human speech is produced in the vocal 
tract, using organs which are used 
primarily for breathing and eating, and 
only secondarily for speech. The tract 
consists of the lungs, the trachea and 
“voice box,” the oral cavity and the nasal 
cavity. The oral cavity extends from the 
back of the throat (the pharyngeal wall) 
to the lips. The lips, teeth, tongue, and 
soft palate (or “velum”), are of primary 
importance in forming speech sounds. 
The soft palate also functions as a divider 
between the oral and nasal cavities. It is, 
in fact, a muscle which may be raised 
against the pharyngeal wall, or pulled 
away from it (like a door), thereby either 
blocking the airstream from flowing 
through the nasal passages, or allowing it 
to do so. 

The lungs act primarily as a bellows, 
setting the air in motion through the vocal 
tract. In its passage through the trachea, 
the air passes through the “voice box” 
(or larynx) which contains the vocal 
cords. These cords are actually thin bands 
of muscle which can be stretched across 
the airstream or allowed to relax at the 
sides of the airflow. When these bands are 
stretched across the airflow with the cor- 
rect amount of tension, they vibrate in the 
manner of a windowshade buzzing in the 
wind, or the reed of a woodwind instru- 
ment such as a clarinet. Figure 6 depicts 
the vocal tract, outlining the locations of 
the oral and nasal cavities and their 
various components. 

Three components 

There are three necessary components 
for audible human speech: First, an 
airstream is required to set the air in mo- 
tion through the vocal tract. Second, ar- 
ticulation must occur to modify the 
airstream as it flows. Third, a phonation 
process at the larynx may further modify 
the airstream as it passes the vocal cords, 
adding a periodic buzz called “voice.” 
These processes often occur 
simultaneously in the production of any 
one sound, but for purposes of clarity in 
this discussion, they will be treated as 
separate functions here. 

As already mentioned, the airflow is 
usually set in motion by the bellows ac- 
tion of the lungs, the primary airstream 
mechanism. Most often, speech is 
generated by the exhalation of air from 
the lungs. It is also possible to generate 



speech sounds while inhaling. Two secon- 
dary methods of setting the air in motion 
in the vocal tract are by moving the larynx 
up and down while the vocal cords are 
closed, and also by using the tongue to 
suck air into the mouth as when clucking 
encouragingly to an animal. 

Articulation is the term used to refer to 
what the organs of the vocal tract are do- 
ing to modify the shape and dynamics of 
the airstream. When describing articula- 
tion, it is necessary to determine two fac- 
tors: which organs of the vocal tract are 
involved in shaping the airstream; the 
“place of articulation” and the “ar- 
ticulators,” and secondly, what kind of 
modification of the airstream the organs 
(or “articulators”) are causing, the 
“manner of articulation.” 

The active organs of the vocal tract 
used to modify the airstream are called 
the “articulators.” These consist of the 
lower lip, the tongue-tip, the tongue- 
blade, and the tongue-back. Occasion- 
ally, the vocal cords are used as an ar- 
ticulator, as when producing a sound 
known as a “glottal stop.” (Say the word 
“bottle” as if you were pronouncing the 
sounds “bah-ul.” The sound replacing 
the “T” is a glottal stop.) 

The passive organs of the vocal tract 
are known as “places of articulation.” 
The articulators either approach or 
retreat from the places of articulation to 
effect varying degrees of constriction in 
the production of different sounds. The 
various places of articulation include: the 
upper lip, the upper teeth (the incisors), 
the alveolar ridge (the bony ridge of gums 
just inside the front teeth), the front of 
the palate behind the alveolar ridge, the 
center of the palate (the hard palate), the 
soft palate (or velum), and the very end of 
the soft palate which hangs free in the 
back of the mouth, known as the uvula. 
The pharynx and vocal cords may also be 
considered places or articulation. 

Manners of Articulation 

The movements of the articulators, 
with regard to their position relative to 
the places of articulation, may be clas- 
sified in terms of their effect upon the 
flow of air through the vocal tract. 

The stop manner of articulation oc- 
curs when the constriction of the pas- 
sageway is complete; when no air flows 
between the articulator and the place of 
articulation. Examples of “stops” are: 
/p/, /b/. It /, /d/, /k/, and /g/, where the 
slash marks represent the phonetic al- 
phabet operator. 

The fricative manner of articulation 
occurs when the articulator causes a 
partial obstruction to the flow of air in 
the vocal tract, so that air flow past the 
point of articulation is turbulent. 
Examples of “fricatives” are: It /, /v/, 




Figure 6. A representation of the human 
vocal tract depicting the locations of the 
oral and nasal cavities and their re spec- 
five components . 

/U/ (as in the word “thin”), 18/ as in the 
word “then”), / s/, /z/, /s/, /z/, and Ihl. 

An affricate is a sound which begins 
with a stop and is released into a frica- 
tive at the same point of articulation. 
Examples of affricates in English are: 
/ts/ (as the first and last sounds in the 
word “church”), and Idzl (as in the 
first and last sounds in the word 
“judge”). 

Sonorants , or approximants are 
sounds generated during a condition of 
partially obstructed airflow, but do not 
exhibit turbulence at the point of articu- 
lation. In English, sonorants are di- 
vided into several categories. Two of 
these categories are based on the direc- 
tion of the airflow in the vocal tract. 
Most speech sounds in the mouth are 
produced with the airstream flowing 
over the center of the tongue toward 
the front teeth. The approximant III, 
however, is released over the sides of 
the tongue, more toward the molars. 
Thus the III is called a lateral , or a lat- 
erally released son or ant. 

The other category of sonorant 
named for the direction of airflow is 
that of the nasals , or nasal stops. For 
most sounds the velum is raised against 
the pharyngeal wall, closing off the 
velic channel, and forcing the airstream 
to flow only through the oral cavity. In 
nasals, the velic chanel is left open, In 
nasals , the velic channel is left open, 
and the air is allowed to flow through 
the nasal cavity as well as, or instead 
of, through the mouth (unless, of 
course, you happen to have a really bad 
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Figure 8a. The vocal tract configuration for the vowel HI. Figure 8b 
(right). The vocal tract configuration for the vowel lal. 



/i / 
/I/ 


BEET 

BIT 


/l/ 

/e / 


RABBIT 

BIRD" 


/u / 
/U/ 


BOOT 

BOOK 


/ei/ 

/£/ 


BAIT 

BET 


(/&/ 

/a/ 


BUTTER) 

BUT 


/ow/ 


BOAT 


/%/ 


BAT 


(/a/ 


ABOVE) 


/W 


BOUGHT 






/a/ 


BODY 







/a i/ BITE 
/au/ BOUT 
/oi/ BOY 



Table 3. A listing of the vowel sounds generally used in En- 
glish. Some pronounciations will vary with dialect. 



head cold!), Examples of nasals are: 
/m/, /n/, and the nasal sound in the 
word “sing.” 

Another variety of sonorant, called 
glides , or semivowels, involves a non- 
turbulent obstruction of the airflow at 
the point of articulation, after which 
the articulator quickly moves on to 
meet the next sound. These sounds are 
characterized by their momentary na- 
ture. Examples of these sounds in En- 
glish are: /w/ and lyl. 

Phonation 

Phonation refers to what is happening 
at the vocal cords while f he airflow and 
articulation are occurring. The simplest 
way to describe phonation conditions is 
to say that a sound is either “voiced,” 
or “unvoiced” in its production. A 
voiced sound is produced when the 
vocal cords are stretched across the 
airstream (without shutting it off com- 
pletely), and a periodic buzz is 
superimposed on the airstream. 

On the other hand, for an unvoiced 
sound, the vocal cords are relaxed and 
open, and the airstream flows through 
the larynx with only slight obstruction, 
resulting in silent breathing or an /h / 
sound (depending upon the energy 
level of the airstream). 

Some examples of voiced sounds are 
the vowels and sonorants previously 
mentioned. Some examples of un- 
voiced sounds are /p/, /t/, /k/, /f/, /s/, 
and IhJ. 

Figure 7 illustrates the vocal tract 
configurations and places of articula- 
tion for some common English speech 
sounds. 

The vocal tract can be thought of as a 




Figure 7. Vocal tract configurations 
and places of articulation for some 
speech sounds. 



series of resonating chambers which 
change in shape due to the motion of 
the articulators. The changing shapes 
of the vocal tract give different sound 
qualities to the different speech sounds 



produced similar to the manner in 
which a tuba possesses a different 
sound quality than a trumpet. The 
shapes of the vocal tract chambers 
either emphasize or de-emphasize cer- 
tain of the harmonic overtones of the 
voiced airstream, and also modify the 
character of the unvoiced airstream. 

For example, in the word “eat,” the 
tongue is positioned both high and to- 
wards the front of the mouth, produc- 
ing a relatively small chamber in front 
of it, and a larger-sized chamber behind 
it. The larger chamber has a tendency 
to resonate at frequencies of 12,000 Hz 
or below, and the smaller one has the 
capability of affecting harmonic fre- 
quencies anywhere in the range of 500 
to 5,000 Hz. In other words, the size of 
the chambers produced by the position 
of the articulators has much to do with 
the amplification or attenuation of cer- 
tain sounds by harmonic resonance. 
Anyone who has ever experimented 
with the construction of an unbalanced 
dipole antenna for radio transmission 
will understand the significance of this 
mechanism. Figure 8a diagrams the 
vocal trac t configuration for the vowel 
HI (as in “eat”), while Figure 8b depicts 
the configuration for the vowel sound 
/a/ (as in the word “hot”). 

So far, the characteristics of speech 
sounds have been discussed only in 
general terms. However, when each 



sound is actually pronounced, there are 
literally hundreds of minor variations 
which may occur to create the differen- 
tiation between sounds that would 
otherwise be classed as being the same. 

According to the language being 
used, some of these will be perceived 
as making a difference between two 
sounds, and some will not. In English, 
for instance, the feature of voicing is 
considered significant, differentiating 
between sounds like If/ and /v/. How- 
ever, the feature of aspiration (adding a 
puff of breath after voiceless stops) is 
not significant, thus failing to differen- 
tiate between the /p/ in “spin” and the 
/p/ in “pin.” 

The sounds which are perceived to 
be the same in any one language, ignor- 
ing the minor differences between 
them, are the phonemes of that lan- 
guage. In addition to the consonant 
phonemes, there are about 16 vowel 
phonemes, making a total of about 40 
phonemes in English. It should be 
noted that these are, after all, abstrac- 
tions, since each classification of a par- 
ticular speech sound as a particular 
phoneme ignores certain features of the 
sounds. 

The vowel sounds of the English lan- 
guage are represented by the list of 
words in Table 3. Obviously, some 
pronunciations will vary with different 
dialects of English. □ 
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If you want a choice 
in print wheels, # 
there’s only one choice 

in printers. 




It’s the only printer that lets you use either metal or plastic print wheels. So you can 
choose the print wheel that’s just right for the job. 

The 630 works as well with a 96-character plastic daisy print wheel as it does with an 
88-, 92-, or 96-character metal daisy print wheel. In over 100 different type styles. 
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Should Probability 
Be Added To Your 



Simulation 



BY CHARLES J. WILSON 

L ast month, I introduced the 
basic concepts involved in 
building a simulation and talked 
about uncertainty and how to handle 
it. At that time, I kicked around the 
terms probability and probability 
distribution . This month, I’m going 
to expand on those terms and show 
how they are used in computer 
simulations. 

Probability Theory 

Probability theory is concerned 
with situations that are uncertain. 
Uncertainity arises when any one of a 
number of different outcomes can 
occur in a particular situation. For 
example, the weekly demand for a 
certain brand of beer from a 
distributor may be random, or the 
time between arrivals of customers at 
a bank’s drive-in window may be 
random. As you might expect, pro- 
bability theory is a deep mathema- 
tical subject requiring many college 
semesters for complete coverage. 
This means that I can only hit the 
fundamentals and, if I spark your in- 
terest, you can dig deeper using the 
books listed at the end of this article. 

In probability theory, each out- 
come is assigned a measure that 
describes the likelihood that it will 
occur. This measure is called the pro- 
bability of the outcome. The measure 
is constructed such that it is never less 
than zero and never more than one. A 
probability of zero means that an 
outcome will never occur. A pro- 
bability of one means that the 
outcome will always occur— the out- 
come is certain. The probabilities of 
all possible outcomes for a particular 
situation must add up to one. 

If I flip a coin into the air, the 



probability of it landing heads up is 
one-half and the probability of it lan- 
ding tails up is one-half. The pro- 
bability of either a head or a tail com- 
ing up — the only two things that can 
happen since I won’t allow the coin to 
stand on edge — is one; the sum of the 
probabilities of the two possible out- 
comes. If I roll a fair die, the pro- 
bability of a one is one-sixth, a two is 
one-sixth, and so forth. 

Distributions and Functions 

A table that lists all of the possi- 
ble outcomes with their associated 
probabilities is called a probability 
distribution. The probability dis- 
tribution for the fair die is below: 



The probability distribution can be 
converted to a formula or function 
and this formula is known as a pro- 
bability function. The probability 
function is usually represented as 
f(x). The probability function for the 
fair die is: 

f(Outcome) = Probability of the 
Outcome = 1/6 

for Outcomes = 1 , 2, 3, 4, 5, and 6 

The probability function 
associated with the fair die is a very 
simple one. In most cases, the func- 
tion will be a good deal more com- 
plex. For example, if a coin is flipped 
n times, the probability of getting x 
heads is: 




o 



f(x) = Probability of x heads = 

— — px(l-p)n-x 
x! (n-x)! 

where p = the probability of a head 
on a single flip (p will be Vi for a 
fair coin). 

This is mathematical shorthand for 

n! = “n factorial.” 

n*(n-l)* (n-2) . . . (2)*(1). 

This particular probability function 
is the binomial function and it is used 
where the outcome is binary (success 
or failure, heads or tails, on or off, 
etc). 

Probability functions may be 



Outcome 


1 


2 


3 


4 


5 


6 


Probability 


1/6 


1/6 


1/6 


1/6 


1/6 


1/6 



Table I. Probability distribution data for outcome of a fair die roll. 
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either discrete or continuous, depen- 
ding on whether the random variable 
(the outcome) described by the func- 
tion can take on only certain values 
or all values in the interval being ex- 
amined. The probability function 
describing the demand for beer 
would be discrete, since the 
distributor won’t sell fractions of a 
can. However, the function of mon- 
thly water usage at the brewery would 
be continuous, since water flow can 
be divided into infintesimally small 
portions. 

There is another function useful 
in thestudy of probability. It is called 
the cumulative distribution function. 
This function gives the probability 
that the random variable is less than 
or equal to some number, kuch as X. 
For the die example, a table contain- 
ing the values of the cumulative 
distribution function would look 
like Table 2: 

From the table.you can see that the 
probability is 1 / 3(2/6) that a one or a 
two will turn up when the die is 
tossed. The probability is one (6/6) 
that a six or less will turn up; it is cer- 
tain that one of the six possible faces 
of the die will show. 



As you will find out later, the 
cumulative distribution function is 
one of the important ingredients of a 
simulation. In equation form, the 
cumulative distribution function is 

represented as F(x). 

Determining Probabilities 

While the probabilities 
associated with the tossing of a fair 
coin or the rolling of a fair die are 
easily computed, the probability of 
the occurrence of a certain outcome 
in most uncertain situations is more 
difficult to determine. You could 
observe the situation over a period of 
time and compute the probability of 
the outcome by finding the fraction 
of time it occurred while you were 
watching. On the other hand, you 
could use knowledge of the situation 
and assign a probability to the out- 
come based on your own best judge- 
ment. In many cases, sufficient data 
simply will not be available and 
assigning probabilities subjectively 
will be your only recourse. In addi- 
tion, the situation may have changed 
to the extent that it would be 
dangerous to forecast the future 



X 1 


2 


3 


4 


5 


6 


Cumulative Distribution 1 /6 
Function (Probability 
that number rolled is 
less than or equal to X) 


2/6 


3/6 


4/6 


5/6 


6/6 



Table 2. Cumulative distribution function for Okie Foamie beer. 
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Figure /. Probability distribution for demand from Table 3. 



based on the past — the historical 
probabilites may no longer apply. 

Distribution Parameters 

Probability distributions are 
described by parameters that tell us 
what values to expect and how 
bunched up or spread out these 
values will be. The first parameter is 
the mean. The mean is the average 
value that the variable takes on. For 
example, if the demand for Olde 
Foamie beer for the past four days 
has been 2,7, 1 , and 6 cases, the mean 
demand has been (2 + 7 + 1 + 6)/4 or 
4 cases per day — the total demand is 
divided by the number of observa- 
tions. If the underlying conditions re- 
main unchanged— the demand is not 
trending up or down, advertising is 
not changed, a heat wave does not oc- 
cur— the mean of 4 cases is what the 
distributor could expect to sell 
tomorrow. The mean is therefore 
sometimes called the expected value. 

One parameter that measures 
the spread of the distribution is called 
the variance. It is the average of the 
square of the deviations from the 
mean. For the Olde Foamie 
numbers, the variance would be 

Variance = 

(2-4) 2 4- (7-4) 2 -I- (1-4) 2 + (6-4) 2 
4 

= 26/4 = 61/2 

Sometimes, the square root of the 
variance is used to measure the varia- 
tions from the mean. This measure is 
called the standard deviation. 



Standard Deviation =/ Variance = 



v /6.5 = 2.25 cases 

v 

The mean and standard devia- 
tion are the only two distribution 
parameters that I’m going to address 
in this introductory article. For the 
applicability and computation of 
other parameters you may be 
familiar with (median, mode, range, 
skewness, etc.), 1 refer you to any one 
of the probability references given in 
the bibliography. 



Non-Uniform Random Numbers 

Once you know the cumulative 
probability distribution for a situa- 
tion, you can use the uniform ran- 
dom number generator that came 
with your computer to produce a ran- 
dom variable from the distribution. 
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Daily Demand (cases) 


0 1 2 3 4 5 6 7 


Probability 


.10 .05 .09 .20 .40 .10 .05 .01 



Table 3. Data for probability distribution for demand. 



Daily Demand (cases) 0 1 


2 


3 4 5 6 


7 


Cumulative Probability .10 .15 


.24 


.44 .84 .94 .99 


1.00 


Table 4. Cumulative distribution for demand. 


100 REM NON-UNIFORM RANDOM NUMBER GENERATOR 
110 REM CUMULATIVE PROBABILITIES IN ARRAY A 




120 REM OUTCOMES IN ARRAY B 









130 REM RND(?) PRODUCES A UNIFORM R.N. BETWEEN 0 AND 1 
140 LET X = RND(?) 

150 FOR J = 1 TO N 

160 IF X > A (J) THEN 190 

170 LET D = B(J) 

180 RETURN 
190 NEXT J 

200 REM D IS NON-UNIFORM RANDOM VARIABLE 



Table 5. Subroutine for generating non-uniform random numbers. 



How do you do this? Let’s look at an 
example. Suppose you have observed 
the daily demand for Olde Foamie 
beer over a period of several months 
and found the probability distribu- 
tion for demand to look like Table 3. 
In graph form, this distribution 
would appear as Figure 1 . 

The cumulative distribution for 
Olde Foamie appears in Table 4. 
and its graph would be as shown in 
Figure 2. 

You can now use this cumulative 
distribution to generate daily de- 
mand for your simulation. First, you 
select a uniform random number be- 
tween 0.0 and 1.0. Suppose the 
number selected is 0.53. Draw a 
horizontal line from 0.53 on the 
cumulative probability axis and con- 
tinue it to the right until it hits a ver- 
tical line from the graph. (See the 
dotted line on Figure 2.) Drop 
straight down and read the value on 
the horizontal axis and you have your 
random demand value; in this in- 
stance, four cases. Similarly, a 
uniform random number of 0.91 
would produce a demand of five 
cases and one of 0.12 a demand of 
one case. 

Of course, your computer pro- 
bably does not have the capability of 
drawing lines on graphs to generate 
random variables. (Perhaps I’m be- 
ing presumptuous. I know mine 
doesn’t. I really don’t know what 
special features you may have.) In- 
stead you must store in memory an 
array of cumulative probability 
values and compare the uniform 
number generated by your computer 



to the array values. 

In the discussion that follows, I 
have attempted to avoid confusion 
regarding the uniform random 
number generators embodied in the 
various BASIC interpreters. In some 
BASICS, RND (0) produces a 
uniform random number between 0 
and 1. In other BASICS, RND (1) 
performs the same function. No 
doubt there are other interpreters 
that use different notations. 
Therefore, I am going to use RND (?) 
to represent the built-in uniform ran- 
dom number generator. When you 
incorporate any of the following 
routines in your programs, you must 



remember to replace the “?” with 
“0”, “1”, or what ever your inter- 
preter uses. 

Let’s look at an example. You 
have your N-cumulative probailities 
in array A from A(l) to A(N) and the 
N-associated demand values in array 
B from B( 1 ) to B(N). Your 
computer’s uniform random number 
generator returns a value of X. If you 
have the subroutine seen here in 
Table 5, the daily demand value 
cah be found easily. 

I programmed this routine on 
my computer and put the Olde 
Foamie data in the arrays. A contains 
the values 0.10, 0.15, 0.24, 0.44, 
0.84, 0.94, 0.99, and 1.00 while B 
contains 0, 1 , 2, 3, 4, 5, 6, and 7. The 
first ten weekly demands simulated 
by the routine were: 4, 4, 0, 0, 6, 4, 4, 
4, 0, 6. 

The above procedure will work 
for any situation where you input a 
discrete cumulative probability 
distribution or where you appfox- 
imate a continuous cumulative 
distribution in a discrete fashion. 

If the probability function is known 
in equation form, you can generate 
non-uniform random variates using 
several techniques, depending on 
which distribution is being 
simulated. In the discussion that 
follows, I am going to address those 
distributions that you are most likely 
to encounter. 

Binomial 

The binomial distribution ap- 
plies when the event of interest can 




Figure 2. Cumulative distribution for demand from Table 4. 



march 1981 Personal Computing 93 



have only two outcomes — success or 
failure, yes or no — and the pro- 
bability of a particular outcome re- 
mains constant over time. This 
distribution would be appropriate 
when modeling equipment failures or 
consumer sampling. The binomial is 
a discrete distribution, taking on on- 
ly integer values. It is concerned with 
the probability of having x successes 
in n trials. 

The probability distribution for 
the binomial is: 

f(x) = — — — p x (l-p)n-x 

x! (n-x)! 

x = 0, 1, 2, . . . , n 

where n = number of trials 

x = number of successes 
p = probability of success on 
each trial 

! represents the mathematical 
factorial operation 

Thus, f(x) is the probability of x 
successes in n trials. 



The cumulative distribution 
function is: 

F(k) ^ — p x (l-p)n-x 

ii = 0 x! (n-x)! 

and represents the probability of k or 
less successes in n trials. Illustrations 
of the binomial probability distribu- 
tion and cumulative distribution are 
shown in Figure 3. 

If you want to generate a random 
variable from the binomial 
distribution, the subroutine of 
Table 6 can be used. 

With N = 10 and P = 0.6, this 
routine produced the following ten 
binomially distributed random 
numbers when called ten times: 5, 6, 
8, 6, 5, 6, 5, 6, 6, 7. 

Geometric 

The geometric distribution is a 
discrete distribution similar to the 
binomial except that it deals with the 
probability of the number of trials re- 
quired to get the first success. The 
probability distribution function is: 

f(x) = p(l-p) x_1 x = 1, 2, 3, 

where x = number of trials required 
p = probability of success on 

a single trial 



and the cumulative distribution func- 
tion is: 




Examples of these distributions are 

shown in Figure 4. 

The subroutine seen in Table 7 
will generate geometrically- 
distributed random variables: 

This routine generated the follow- 
ing ten random variables on ten 
sample runs: 1, 1, 2, 2, 1, 2, 2, 1, 2, 7 
when P was equal to 0.6. 

Poisson 

This discrete distribution is one 
of the most often used distributions 
in business simulations, since it is im- 
portant in those cases where waiting 
lines form; a frequent problem. It 
can be used for determining the 
number of customers arriving at a 
store during a time period, the 



number of insurance claims in a 
month, the number of defects in a 
piece of material, or the number of 
phone calls per minute at a switch- 
board. 

The probability distribution 

function for the Poisson looks like 
this: 

a x e -a 

f(x)= x = 0, 1,2, 

x! 

where a = mean rate (e.g., average 
arrivals per hour) 

e = base of natural logarithms 
x = number of occurrences 
! represents the factorial 

Its cumulative distribution function 

F(>p axe- 

x = 0 x! 




Figure 3. Binomial probability (left) and cumulative (right) distribution. 



100 REM GEOMETRIC RANDOM VARIATE GENERATOR 
110 REM P IS THE PROBABILITY OF SUCCESS ON A SINGLE TRIAL 
120 REM RND(?) PRODUCES A UNIFORM R.N. BETWEEN 0 AND 1 
130 REM LOG ( ) IS THE NATURAL LOGARITHM FUNCTION 

140 LET X%=LOG (RND( ?)) /LOG(l-P)+l 

150 REM X% IS THE NUMBER OF TRIALS UNTIL FIRST SUCCESS 
160 RETURN 



Table 6. Subroutine for generating geometric random variates. 



100 REM BINOMIAL RANDOM VARIATE GENERATOR 
1 10 REM N IS THE NUMBER OF TRIALS 

120 REM P IS THE PROBABILITY OF SUCCESS ON A SINGLE TRIAL 

130 REM RND (?) PRODUCES A UNIFORM R.N. BETWEEN 0 AND 1 

140 LET X=0 

150 FOR 1 = 1 TON 

160 IF RND(?)>P THEN 180 

170 LET X = X + 1 

180 NEXT I 

190 REM X IS THE NUMBER OF SUCCESSES IN N TRIALS 
200 RETURN 



Table 1. Subroutine for generating binomial random variates. 
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An example of each of these func- 
tions is shown in Figure 5. 

A subroutine for computing 
Poisson-distributed random vari- 
ables is shown in Table 8. 

A sample of ten Poisson random 
variables generated by this 
subroutine with an average of five is: 
2, 3, 9, 6, 1,6, 5, 6, 3, 3. 

Exponential 

The first continuous distribu- 
tion to be considered is the negative 
exponential distribution. This 
distribution is often used when 
studing waiting line (queueing) prob- 
lems. It describes the probability 
associated with the time between 
customer arrivals or the service time 
for a particular customer. It is also 
used extensively in reliability studies 
where it describes the distribution of 
time between failures of a machine. 
The probability function for this 
distribution is: 

f(x)=t e -x/a 

a 

where a = mean time between occur- 
rences. 

The cumulative distribution function 
is: 

F(x) = 1 - e-x/a 

These two functions are illustrated in 
Figure 6. 

If you are dealing with a con- 
tinuous probability function that is 
known in equation form, you can use 
your uniform random number 
generator to produce a random 
variable by employing the inverse 
transformation technique. The 
negative exponential is a distribution 
with which this technique can be 
used. Since you want the random 
variable and not the cumulative pro- 
bability, a little algebra has to be 
done. 

X = -a* log (l-F(x)) 

where log is the natural logarithm. 

Now you can use RND(?) to generate 
a uniform random number between 0 
and 1 and put that number in the 
equation in place of F(x). The com- 
puted x will be a random variable 
from the negative exponential 
distribution with a mean of a. In 



BASIC, this appears in Table 9. 

Since 1-RND(?) is uniformly 
distributed like RND(?), line 140 
could also be written as: 140 LET 
X = -A*LOG(RND(?)) saving a 
subraction step. 

Ten example negative exponential 
random variables generated when the 
mean was 0.2 are: 0.062, 0.020, 
0.200, 0.385, 0.066, 0.274, 0.018, 
0.518,0.321,0.033. 

Gamma 

Another useful continuous 
distribution that is related to the 
negative exponential is the gamma. 
The gamma distribution is concerned 
with the time required for a specified 
number of events to occur; the total 
service time for five customers, for 
example. 

The gamma function in equa- 
tion form is: 



,, , x(k-l) e-x/a 
f(x) = 

ak (k-1 )! 

An easily-used equation form cannot 
be found for the cumulative distribu- 
tion. Thus, the inverse transforma- 
tion technique can not be used. 
Flowever, the subroutine in Table 
10 will generate gamma random 
variables: 

With a mean time between oc- 
currences of 0.2 and 5 occurrences 
specified, the subroutine will 
generate random variables similar to 
the following list: 0.435, 1.542, 
0.563, 0.881, 1.409, 1.147, 0.836, 
0.853,0.817,2.048. 

Normal 

Another continuous probability 
distribution you will often encounter 
in simulating uncertain events is the 



100 REM POISSON RANDOM VARIATE GENERATOR 

1 10 REM A IS THE MEAN NUMBER OF OCCURRENCES IN INTERVAL 

120 REM EXP ( ) IS THE EXPONENTIATION FUNCTION 

130 REM RND(?) PRODUCES A UNIFORM R.N. BETWEEN 0 AND 1 

140 LET X=0 

150 LET EX = EXP(-A) 

160 LET PD =1.0 

170 LET PD = PD*RND(?) 

180 IF PD<EX THEN RETURN 
190 LET X = X + 1 
200 GOT O 170 

210 REM X IS THE NUMBER OF OCCURRENCES 



Table 8. Subroutine for generating Poisson random variates. 



100 REM NEGATIVE EXPONENTIAL RANDOM VARIABLE GENERATOR 
1 10 REM A IS THE MEAN TIME BETWEEN OCCURRENCES 
120 REM LOG( ) IS THE NATURAL LOGARITHM FUNCTION 
130 REM RND(?) PRODUCES UNIFORM R.N. BETWEEN 0 and 1 
140 LET X=-A* LOG( 1-RND(?)) 

150 REM X IS A RANDOM VARIABLE FROM NEGATIVE EXPONENTIAL 
160 RETURN 



Table 9. Subroutine for generating negative exponential random variables. 




Figure 4. Geometric probability distribution (left) and cumulative probability 
distribution (right). 
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100 REM GAMMA RANDOM VARIABLE GENERATOR 

110 REM A IS THE MEAN TIME BETWEEN OCCURRENCES 

120 REM K IS THE NUMBER OF OCCURRENCES SPECIFIED 

130 REM LOG ( ) IS THE NATURAL LOGARITHM FUNCTION 

140 REM RND(?) PRODUCES A UNIFORM R.N. BETWEEN 0 AND 1 

150 LET PD = 1 

160 FOR 1 = 1 TO K 

170 LET PD = PD*RND(?) 

180 NEXT I 

190 LET X=-A*LOG (PD) 

200 REM X IS A GAMMA RANDOM VARIABLE 
210 RETURN 



Table 10. Subroutine for generating Gamma random variables. 



normal distribution. This is 
sometimes called the Gaussian 
distribution, and you may have 
heard it referred to as the “bell- 
shaped” curve. Many phenomena 
follow or can be approximated by the 
normal distribution, including: IQs, 
weights, component failures, and 
target localization errors. 

The equation for the normal 
probability function is: 



f(x) = 



1 

s/brb 



1 

2b 2 



(x-a) 2 



100 REM STANDARD NORMAL RANDOM NUMBER GENERATOR 

110 REM RND(?) PRODUCES A UNIFORM R.N. BETWEEN 0 AND 1 

120 LET S = 0 

130 FOR 1 = 1 TO 12 

140 LET S = S+RND(?) 

150 NEXT I 
160 LET X = S-6 

170 REM X IS STANDARD NORMAL RANDOM VARIABLE 
180 RETURN 



Table II. Subroutine for generating standard normal random numbers. 




Figure 5. Poisson probability (left) and cumulative probability (right.) 




Figure 6. Exponential probability (left) and cumulative probability (right). 



where a = mean of distribution 

b = standard deviation 

The inverse transformation 
method cannot be used with the nor- 
mal distribution. However, there are 
a number of ways that normal ran- 
dom variables can be generated. One 
method is to generate twelve uniform 
random numbers between 0 and 1, 
sum them, and subtract 6. This pro- 
duces a normal random variable 
from a distribution with a mean of 0 
and a standard deviation of 1 . (This is 
sometimes called the standard nor- 
mal distribution.) In equation form, 
this would be represented by: 

12 

X = u * - 6 



i = 1 

where uj is a uniform r.n. between 0 
and 1 

In BASIC, this would be programmed 
as seen in Table 11. 

If the normal distribution of in- 
terest has a mean other than 0 
and/or a standard deviation other 
than 1 (i.e., it is non-standard), the 
lines shown in Table 12 would have 
to be added to Table 11. 

The first routine generated these ten 
standard normal variables: 1.799, 
-0.282, 0.451, 0.344, -1.697, -0.896, 
-0.291, -0.428, -1.040, 0.258, and the 
following ten non-standard (mean of 
5 and standard deviation of 3) nor- 
mal variables: 5.855, 0.822, 4.549, 
2.019, 10.272, 4.331, 11.148, 8.537, 
4.112,9.228. 

Another technique for 
generating normal random variables 
requires the generation of two 
uniform random numbers between 0 
and 1 (let’s call them u, and u 2 ) and 
substituting them in the following 
equations: 



96 Personal Computing march i98i 



X, = ^/-2Aog (u ,).cos (2 U 2 ) 

X 2 = V-2.log (u,). sin (2 U 2 ) 

This method produces two normally 
distributed random variables from a 
distribution with a mean of 0 and a 
standard deviation of 1. Putting this 
second method in BASIC would give 
you the listing of Table 13. 

Again, if your distribution does not 
have a mean of 0 and a standard 
deviation of 1 , X 1 and X2 will have to 
be adjusted accordingly. 

Lognormal 

The last distribution to be in- 
cluded in our discussion is the lognor- 
mal. This continuous distribution 
should be of interest to those of you 
simulating the price behavior of 
stocks. Many financial researchers 
believe that the logarithms of stock 
prices follow the lognormal distribu- 
tion. 

The probability distribution 
function for the lognormal is: 

1 1 

f(x) = . e (logx-a) 2 

sj 2 bx -2b 2 

where a = mean of logarithm of 
variable 

b = standard deviation of 
logarithm 

A subroutine for lognormal ran- 
dom variables would incorporate one 
for the standard normal, as shown 
in Table 14. 

Ten examples from this distribu- 
tion when the mean logarithm is 3.4 
and the standard deviation is 0.3 are: 
35.91, 27.41, 38.46, 36.88, 22.92, 
33.11, 13.63,24.23,25.94, 17.31. 

Parting Comments 

There are a large number of 
other distributions that might have 
been discussed. However, the seven 
I’ve included plus the empirical 
technique that was demonstrated 
should cover 99 percent of the cases 
you’ll want to simulate. 

In the concluding part of this 
series on simulation next month, 
we'll take a look at at actual appli- 
cation of a system simulation 
which was actually used to help 
one client make a business deci- 
sion. Try to have all three parts of 
this article on hand to help with 
your simulation. □ 



180 REM A=MEAN OF NON-STANDARD NORMAL DISTRIBUTION 
190 REM B = STD. DEV. OF NON-STANDARD NORMAL DISTRIBUTION 
200 LET Z= A + B*X 

210 REM Z IS NON-STANDARD NORMAL RANDOM VARIABLE 
220 RETURN 



Table 12. Add these lines to the subroutine of Table II for generation of non- 
standard normal distribution. 



100 REM STANDARD NORMAL RANDOM NUMBER GENERATOR 

1 10 REM LOG ( ) IS THE NATURAL LOGARITHM FUNCTION 

120 REM SQR ( ) IS THE SQUARE ROOT FUNCTION 

130 REM RND (?) PRODUCES A UNIFORM R.N. BETWEEN 0 AND 1 

140 LET PI =3. 14159 

150 LET U1 = RND (?) 

160 LET U2 = RND( ?) 

170 LET T1 =SQR(-2*LOG(U 1 )) 

180 LET T2-2*PI*U2 
190 LET XI =TI *COS(T2) 

200 LET X2 = T1 *SIN(T2) 

210 REM XI AND X2 ARE STANDARD NORMAL RANDOM VARIABLES 
220 RETURN 



Table 13. Subroutine for generating two uniform standard normal random num- 
bers. 



100 REM LOGNORMAL RANDOM VARIABLE GENERATOR 

1 10 REM A IS THE MEAN OF LOGARITHM OF VARIABLE 

120 REM B IS THE STD. DEV. OF LOGARITHM OF VARIABLE 

13Q REM EXP ( ) IS THE EXPONENTIATION FUNCTION 

140 REM RND(?) PRODUCES A UNIFORM R.N. BETWEEN 0 AND 1 

150 LET S=0 

160 FOR 1 = 1 TO 12 

170 LET S = S + RND(?) 

180 NEXT I 

190 LET X = S-6 

200 LET Y = EXP (A + B*X) 

210 REM Y IS A LOGNORMAL RANDOM VARIABLE 



Table 14. Subroutine for generating lognormal random variables. 
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Subscription List 



BY DAVID D. BUSCH 



Sample Run 



:: menu :: 

1*> UPDATE SUBSCRIPTION STATUS 

2* ) ENTER NEW SUBSCRIPTION 

3* ) CANCEL OR NGN-RENEU A SUBSCRIPTION 

4 * > SAME ENTRIES TO DISK 

5i ) CHECK EXPIRATION STATUS 

6 « ) SEE ENTIRE FILE 

ENTER CHOICE J 



ENTER MAGAZINE TITLE i? PERSONAL COMPUTING 
ENTER RENEWAL DATE (MM/YY) J? 06/81 
HAUE YOU PAID FOR THIS SUBSCRIPTION? NO 
ENTER AMOUNT DUE J? 1*. OOC- 



ENTER CURRENT MONTH-YEAR (MM/YY)? 06/81 
MAGAZINES THAT UILL EXPIRE WITHIN SIX MONTHS t 

PERSONAL COMPUTING 06/81 14*00 

READERS DIGEST 07/81 Y 

PRESS ANY KEY TO RETURN TO MENU 



T he average magazine sub- 
scriber is at a serious disadvan- 
tage. After all, the specialized 
companies that provide subscrip- 
tion bookkeeping services for the 
magazines all have computers to 
keep track of expiration dates, ac- 
counts receivable and so forth. 
Most consumers — Personal Com- 
puting readers excluded — have no 
access to such tools. Instead, they 
must spend a lot of time sorting 
through offers to subscribe to new 
magazines, bills for subscriptions 
that have been extended, and re- 
peated exhortations from current 
magazines to sign up for ever- 
longer terms to beat impending 
price increases. If you're like me, 
you probably spend a lot of time 
trying to remember whether or not 
you already paid a subscription in- 
voice, checked “Bill me/' or de- 
cided to let a no-longer interesting 
publication lapse. 

Subscription List is a disk-based 
program, written for the TRS-80 
Model I, but adaptable to other 
BASICS. With the increasing popu- 
larity of specialty magazines, and 
the rising number of subscriptions 
paid for by the average household 
or business, it’s easy to accumulate 
10 or 15 different subscriptions. As 
a writer with a number of interests 
and hobbies, I subscribe to more 
that 40 publications, and pick up an 
equal number on the newsstand 
each month. 

Why use a computer to keep 
track of magazine subscriptions? 
Any good checkbook balancing 
program will report whether or not 
a check has been issued payable to 
a certain magazine. Unfortunately 
a personal or business finance pro- 
gram of that type can’t provide ad- 
vance warning of when a subscrip- 
tion is due to run out. Because 
some magazines “cry wolf' and 
send four or five renewal notices 



months ahead of time, a busy 
reader is likely to ignore the notices 
until it is too late. Or, worse, reply 
to and pay for several renewals 
without realizing it. 

In addition, many magazines 
today are owned by larger, parent 
corporations. If your accounts 
payable program has a check made 
out to Crain Communications, or 
Peterson Publishing Company, 
would you know, offhand, which 
magazine was involved? 

Index cards are useful for per- 
sons with only few magazine sub- 
scriptions but for those of us with 



heftier reading lists — and who al- 
ready use our computers to keep 
track of a number of personal data 
bases — the choice is easy. Which 
would you rather do, decide which 
stack of index cards to leaf through 
in order to locate some informa- 
tion, or slip a disk in a drive and let 
the computer do the work? 

Subscription List stores the data 
temporarily in a two-dimensional 
string array, which consists of 
ROWS, one for each magazine, and 
three COLumns, for magazine ti- 
tle, expiration date and payment 
status. These data are output to a 
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sequential disk file I’ve called 
MAGAZINE/FIL. 

In running the program, six op- 
tions are presented: updating the 
status of an existing subscription, 
entering a new subscription into 
the file, cancelling a subscription 
that has not been renewed, saving 
the current session’s entries to 
disk, checking the expiration status 
of current subscriptions, and look- 
ing at the entire file in “pages” of 
ten entries. 

The program breaks down neatly 
into several modules. SU, which is 
the maximum number of subscrip- 
tions expected to be in the file, is 
assigned the value of 40 in line 20. 
The variable SU is then used to 
DIMension the array MAG$(SU,3) 
in line 30. To enlarge the limits of 
the file, you just change the value 
of SU. 

The next step in the program is 
to load existing data from disk. The 
first time you run the program, a 
FILE NOT FOUND error will occur, 
unless you first create the file. A 
simple way to do this is to type, in 
the command mode: 

TT =1 (Enter) 

GOTO 850 

This step will create the file 
MAGAZINE/FIL, but will fill the file 
with nothing more than the value of 
TT. Then, when the program is 
run, the value of TT is loaded from 
the disk (line 50) and is used to set 
up a loop that loads any data in the 
disk file into the array 
MAG$(ROW,COL). 

A straightforward menu is pre- 
sented in lines 110-250; you are 
given six options. The INKEYS 
routine accepts only numeric input 
from one to six and control is sent 
to one of six subroutines. 

The first, at lines 260-540, allows 
updating information about a 
magazine already in the file. You 
input the name of a magazine, and 
the program searches through the 
first column of MAG$(ROW,COL) 
(line 290). The publication title 
must match exactly with that in the 
file, which keeps Popular 
Mechanics separate from Popular 
Electronics , but it means that you 
must input the correct spelling 
when creating and/or accessing the 
file. 

If the title is located, current ex- 
piration date and payment status 
lists to the screen (lines 370-380) 
and you can change either or both 
pieces of information. Control then 



returns to the menu. Saving data to 
disk is not automatic. You must 
remember to save your entries be- 
fore exiting the program. 

New subscriptions are entered at 
lines 550-660. At the beginning of 
this routine, TT is incremented by 
one, and the data are added to 
MAG$(TT,COL). Thus, new data 
are automatically placed in a ROW, 
one position farther than the last 
entry. 

Slightly trickier is the deletion 
option, found in lines 670-840. It’s 
a simple matter to null the appro- 
priate elements of the array to de- 
lete a subscription, but that would 
leave unneeded “holes” that take 
up memory. Instead, Subscription 
List takes the final entry in the ar- 
ray, and places it in the three col- 
umns vacated by the cancelled 



subscription. Then TT is de- 
cremented by one to take up the 
“slack.” 

To delete a subscription, you 
input the title, which, again, must 
match exactly with the title in the 
file (lines 680-700). If the magazine 
to be deleted happens to be the last 
one in the file (line 760), no attempt 
is made to shuffle around the ele- 
ments of the array; the positions 
are simply nulled, and TT is re- 
duced by one. In all other cases, 
the data from the last magazine in 
the array are moved into the posi- 
tions occupied by the cancelled 
subscription (lines 770-790). 

New and updated entries are 
saved in lines 850-920. The variable 
TT, which may have been in- 
creased or decreased during the 
RUN, is first printed to the disk, 



Program Listing 



5 '****** SUBSCRIPTION LIST ****** 

DAVID BUSCH 

515 E. HIGHLAND AVE. 

RAVENNA r OHIO 44266 

10 CLEAR 1000 
20 SU=40 

30 DIM MAG*CSU>3) 

35 ******* LOAD CURRENT FILE INTO MEMORY ****** 



40 OPEN" I" f 1 r " MAGAZINE/FIL" 
50 INPUT #1 fTT 
60 FOR RQW=1 TO TT 
70 FOR C0L=1 TO 3 

INPUT #1fMAG$( ROW r COL ) 

90 NEXT COL r ROW 
100 CLOSE 1 

105 ******* MENU ****** 



80 



no cls;print;print 

120 PRINT" 

130 PRINT 
140 PRINT" 

150 PRINT" 

160 PRINT" 

170 PRINT" 

180 PRINT" 

190 PRINT" 

200 PRINT 

210 PRINT " ENTER CHOICE J" 

220 A$= INKEYS ! IF A$=“" GOTO 220 
230 A-VAL( A$ ) 

240 IF A<0 OR A>6 GOTO 220 

250 ON A GOTO 260 f 550 r 670 » 850 f 930 f 1080 

255 ' ****** UPDATE EXISTING SUBSCRIPTION ****** 



:: menu :: - 

1. ) UPDATE SUBSCRIPTION STATUS" 

2. ) ENTER NEW SUBSCRIPTION" 

3. ) CANCEL OR N0N-RENEU A SUBSCRIPTION" 
4* ) SAVE ENTRIES TO DISK" 

5. ) CHECK EXPIRATION STATUS" 

6. ) SEE ENTIRE FILE" 



260 cls: print: print 

270 INPUT" ENTER NAME OF MAGAZINE TO BE UPDATED 

230 FOR U=i TO TT 

290 IF MAG$( U» 1 )=N$ GOTO 350 

300 NEXT U 

310 PRINT "NO MAGAZINE BY THAT TITLE FOUND." 
320 PRINT "PRESS ANY KEY TO RETURN TO MENU" 

330 IF INKEY$=“" GOTO 330 
340 GOTO 110 

350 cls:print:print 



" fNS 



360 PRINT 
370 PRINT 
380 PRINT 
390 PRINT 
400 PRINT 
410 PRINT " ENTER CHOICE J" 
420 A$=INKEY$:iF A$= ,,M GOTO 420 
430 B=VAL( AS ) 



DO YOU WANT TO CHANGE \ n 

1. ) EXPIRATION DATE 

2. ) PAYMENT STATUS 

3. ) BOTH" 



:";MAG$(Ur2) 
" fMAG$( U? 3 ) 



(Continued) 
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( Program Listing continued) 



440 IF B<0 OR B>3 GOTO 420 
450 ON B GOTO 460 r 480 t 460 

460 INPUT" ENTER NEW EXPIRATION DATE (MM/YY) r"?UP$ 

470 HAG$( U»2 )=UP$ 

480 INPUT" HAVE YOU PAID THIS SUBSCRIPTION" iAN$ 

4?0 IF LEFT$( AN$*1 )-"N" GOTO 520 
500 UP^"Y" 

510 GOTO 530 

520 INPUT" ENTER AMOUNT TO BE PAID J"»UP$ 

530 MAG$(U»3)=UP$ 

540 GOTO 110 

545 ' ****** ENTER HEW SUBSCRIPTION TO FILE ****** 

550 CLS {PRINT {PRINT 
560 TT-TT+1 

570 INPUT" ENTER MAGAZINE TITLE ♦ " »MAG$( TT?1 ) 

580 INPUT" ENTER RENEWAL DATE (MM/YY) J " »MAG*( TTr2 ) 

590 INPUT" HAVE YOU PAID FOR THIS SUBSCRIPTION" r AN$ 

600 B*-LEFT$( AN$y 1 ) 

610 IF B$="Y* OR B$="N r GOTO 630 
620 PRINT "PLEASE ANSWER YES OR NO" {GOTO 590 
630 IF BI-" Y" THEN MAG*( TT»3 )-BJ JGOTO 660 
640 INPUT" ENTER AMOUNT DUE i " i DUE* 

650 MAGK TT?3 )-DUE$ 

660 GOTO 110 

665 '****** DELETE SUBSCRIPTION FROM FILE ****** 

670 cls:print:print 

630 INPUT" ENTER NAME OF MAGAZINE TO BE REMOVED FROM FILE :*SN$ 

690 FOR R=1 TO IT 

700 IF KAG$( RfI >-N$ GOTO 760 

710 NEXT R 

720 PRINT ,: NO MAGAZINE BY THAT TITLE FOUND" 

730 PRINT "PRESS ANY KEY TO RETURN TO MENU" 

740 IF INKEYt-" B GOTO 740 
750 GOTO 110 
760 IF R=TT GOTO 800 
770 MAG$( Ri 1 )-MAG$( TTr 1 ) 

780 MAG$( R r 2 )=MAG$( TT > 2 ) 

790 MAGK R 1 3 )=MAG$( TT » 3 > 

800 MAG$( TTrl " 

810 KAG$\ T T r 2 )~" “ 

820 MAG$( TT>3)-““ 

830 TT-TT-1 
840 GOTO 110 

845 '****** SAVE ENTRIES TO DISK FILE ****** 

850 OPEN ”0" f i » "MAGAZINE/FIL" 

86 C PRINT *lfTT 

870 FOR ROW-1 TO TT 

380 FOR CGL-1 TO 3 

89C PRINT #1 fMAG$( ROWfCOL ))%"» 

900 NEXT COL f ROW 
910 CLOSE 1 
920 GOTO 110 

925 ' ****** CHECK FOR EXPIRING SUBSCRIPTIONS ****** 

930 CLS: PRINT: PRINT 

940 INPUT" ENTER CURRENT MONTH-YEAR ( MM/YY )"?DT$ 

950 MM=VAL( LEFT SC BT$f2 ) )♦ YY=VAL( RIGHTS DT*»2 ) ) 

960 BH-( YY-80 )*12+MM 

970 PRINT * MAGAZINES THAT WILL EXPIRE WITHIN SIX MONTHS {" 

980 FOR C=1 TO TT 

990 M=VAL( LEFTK MAG$( C»2 >»2 ) ) JY=VAL( RIGHT$( MAG$< Cf2 >f2 ) ) 

1000 CM=(Y-80)*12+M 
1010 DM=CM-BM 

1020 IF DM<6 THEN PRINT MAG$( C»1 )» tPRINT TAB( 30 )MAG$( Cf 2 )r {PRINT TAB< 45 >MAG$( Cf3 ) 
1030 NEXT C 
1040 PRINT 

1050 PRINT "PRESS ANY KEY TO RETURN TO MENU " 

1060 IF INKEY$=" " GOTO 1060 
1070 GOTO 110 

1080 cls:print 

1085 '****** PRINT ENTIRE FILE TO SCREEN ****** 

1090 CU=1 

1100 FOR N=1 TO TT 

1110 PRINT MAG$(Nf 1)» tPRINT TAB( 30 )MAG$( N»2 )f {PRINT TAB( 45 )MAG$< N?3 ) 

1120 IF CU/10-INK CU/10 ) GOSUB 1190 
1130 CU=CU+1 
1140 NEXT N 
1150 PRINT 

1160 PRINT "HIT ANY KEY TO RETURN TO MENU" 

1170 IF INKEYS-"" GOTO 1170 
1180 GOTO 110 

1190 -PRINT "HIT ANY KEY TO SEE REST OF LIST" 

1200 IF INKEYS=" " GOTO 1200 
1210 CLS 
1220 PRINT 
1230 RETURN 



and then two nested loops, similar 
to those used to input the data at the 
start, file the rest of the data. 

A check for subscriptions expir- 
ing withing six months of the cur- 
rent date can be made in lines 930- 
1080. This routine simply converts 
the current date into a months- 
elapsed since January, 1980, figure, 
and subtracts that number from the 
month-elapsed conversion of each 
subscription expiration date. For 
example, if the current date is April 
1981, it would be assigned the 
value 15, and any subscriptions ex- 
piring earlier than month 21 (Oc- 
tober 1981) would be listed to the 
screen. 

The current month, input as 
MMIYY , that is 06/81 or 6/81, is 
parsed in line 950. Because the 
program takes the VAL of 
LEFT$(DT$,2), the correct figure is 
derived regardless of whether you 
input months earlier than October 
with or without a leading zero. 

The months-elapsed figure is 
calculated in line 960, and a similar 
operation takes place for each 
magazine subscription in the file at 
lines 990-1000. The difference in 
the two figures is determined in line 
1010. If less than six months re- 
main for the expiration, a magazine 
is listed to the screen in line 1020. 

The entire file can be listed to the 
CRT in the final module of Sub- 
scription List. A counter, CU, is 
used to determine when 10 items 
are shown on the screen. If CU can 
be divided evenly by 10 (line 1120), 
control branches to a “page” 
routine at line 1190. The divisor in 
line 1120 can be increased or de- 
creased, depending on how many 
lines you want displayed. 

I tried to make this program 
transferable to other BASICS. In all 
cases the KEY$ feature can be 
replaced by simple INPUT state- 
ments. Additional enhancements 
might include various “weighting” 
schemes that allow you to input a 
magazine title that is close, but not 
exactly the same, as the one in 
your file. In another instance, some 
of you may want different ways of 
retrieving data. For example, per- 
sons with long reading lists might 
want to search for all subscriptions 
costing more than $20 a year in 
order to pare down the expensive 
magazines to only those worth the 
price. Or, as another example, you 
may wish to find subscriptions that 
have been renewed but not paid. 
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Basic Marches On 



-BY DAVID LUBAR 



E xtensions, revisions, modifica- 
tions — Basic seems truly dynamic. 
This month, we will cover some of the 
new commands that will be appearing in 
future versions of Basic. Note: This 
information was obtained by stealing the 
contents of the wastebaskets at several 
major software houses. 

Following are the most exciting of the 
new comments: 

APT — Similar to HOME, except that 
the cursor moves to a rented spot. 
END RUN — Stops the computer un 
less there is a safety blitz. 

THRUST — Used in the form THRUST 
X,Y where X is a memory location 
and Y is an ASCII character code. 
THRUST X,Y places the desired 
character in that location for eve and 
ever unless it is countered with a PRY 
X,Y command. 

HIMOM — Lets her know you’re 
thinking of her. 

’LOMOM — See HIMOM. 

DTAB — Diagonal TAB. 

DIETTAB — Saves calories. 
CHARGETAB — Allows the TAB to 
be deferred until the end of the month 
when the user will be billed 

Mr. Lubar’s previous articles include 
“ Software Update” (July 1980 PC) 
and “ How To Save Memory , Time and 
Your Fingers ” ( August 1980 PC). 



DEL! — Goes through a program and 
deletes all exclamation points. This 
should be one of the most useful 
commands in future versions of 
Basic. 

PIP — This moves the order of 
execution to the nearest subroutine. 
If there is no subroutine, nothing 
happens. 

GAZE — Used in the form GAZE: X 
where X is a memory location. This 
command makes the computer take a 
good, long look at whatever is in that 
location, pausing to admire the 
beauty of it all. 

GOFROM — Example: 200 GOFROM 
200 will cause the computer to move 
somewhere else, adding excitement 
an unpredictability to humdrum 
programs. 

ANDORIF — Gives anything the value 
of 1. 

OR ELSE — Used in the direct mode to 
threaten an uncooperative computer. 
For example, LOAD OR ELSE. 

BUS — Rearranges memory locations 
in desegregated order. 

DIM — Not to be confused with 
DIM(X), this command drains cur- 
rent, dimming the lights in a room. 
No DAC required. 

USSR — This machine-language sub- 
routine translates a program into 
Russian. Reconversion is achieved 



REAM — Allows up to 500 pages of 
REMarks. 

UP$ — Prints the upper half of a string 
in a 5x4 matrix. For example, 10 
X$=“HELLO”: PRINT UP$(X$,1,3) 
will produce a result of “HEL” 

DOWN — Similar to UP$. 

MUD$ — Randomly reorder the ele- 
ments of a string. 

MOMPOPSTORE — Saves data on 
Sundays and late at night when you 
can’t get access to regularSTORES. 

DISCOUNTSTORE — Reduces the 
overhead in a SAVE, though there 
might be a slight drop in the quality 
of the data. 

TOT ALREC ALL — Tells the com- 
puter not to bother saving anything 
since the programmer is sure he will 
remember everything. 

BOMB — Lets you do it first, beating 
the computer at its own game. 

CREDIT — Automatically prints the 
programmer’s name on the screen 
before the execution of any line. 

NOT RACE — Not be confused with 
NO TRACE, this command slows 
operation, making sure that nothing 
is missed. 

SAVOR — Puts a program on tape, 
then pauses to appreciate the beauty 
of the program. 

GIT — Takes an input, goes away, and 
doesn’t return. 





COMPUTER CHESS 



SFINKS Riddles SARGON II 



This past week an acquaintance 
of mine from the Pompano Chess 
Club dropped by with a chess play- 
ing friend of his, a TRS-80 mi- 
crocomputer! We had decided to 
match the TRS-80 version of SAR- 
GON II against my chess program 
SFINKS. 

SARGON II hardly needs an in- 
troduction. Most of us recall SAR- 
GON’ s third place finish at the 9th 
North American Computer Chess 
Championship. The program has 
seven levels of play (0-6), and its 
choice of moves is based on an 
iterative tree searching algorithm. 

SFINKS , on the other hand, is 
practically unknown. It finished as 
the first placed non-commercial 
entry at the First United Micro- 
computer Chess Championship this 
past fall. Like SARGON , SFINKS 
has seven levels of play (1-7) and 



White: 


Black: 


SFINKS 


SARGON II 


1. e2-e4 


e7-e5 


2. c2-c4 


b8-c6 


3. gl-D 


f8-c5 


4. d2-d3 


g 8-f6 


5. fl-e2 


d7-d6 


6. el-gl 


e8-g4 


Nothing 


is spectacular about 


SFINKS's opening play. The pawn 


formation is unusual but solid. It is 


interesting that in closed positions 



the programs usually search deeper 
or respond faster. This is because 
there are fewer legal moves for 
each side to consider. 

7. cl-d2 g4-f3 

8. e2-f3 e8-g8 

9. bl-c3 d8-e7 

With this move, SARGON gets 



BY WILLIAM A. FINK 



(1-7) and its choice of moves is 
based on an iterative tree search. 

Although the two programs are 
similar in these two respects, they 
were not easily matched. SAR- 
GON" s response times are based 
on the time needed to evaluate a 
fixed number of nodes. As a result, 
SARGON's response times are 
consistent, but its depth of search 
varies with the number of pieces 
left on the board. SFINKS" s re- 
sponse times are based on the time 
needed to complete a search of a 
fixed depth (e.g., 4 ply); con- 
sequently, response times decrease 
as the number of pieces on the 
board decreases, so it was difficult 
to match the two games. 

We settled upon playing the two 
games on levels which best approx- 
imated tournament-like response 
times. SARGON II was set on level 

— Third Game 

itself into trouble from which it 
never escapes. 

10. d2-g5 

SFINKS correctly exploits SAR- 
GON II" s last move. The threat is a 
c3-d5. 

10. ... c7-c6 

No obvious threats are over- 
looked when the move selection 
process is based on a full-width 
search, as SARGON" s is. 

11. c3-d5 

SFINKS now has two threats: 
d5-c7 or g5-f6 followed by f3-g4. 

11. ... f6-e8 

f6-d5 loses a pawn, but it may 



three, and SFINKS was set on level 
four. 

A four-game match was played. 
The results: SFINKS won two 
games, drew one and lost one. In 
all four games, SARGON spent less 
time than SFINKS in the middle 
game but more time in the end 
game. As one might guess, SFINKS 
reached won positions in all four 
middle games. The game SFINKS 
lost was lost in a king and pawn 
endgame. The drawn game was ad- 
judicated a draw on move 60; 
SFINKS was up the exchange but 
had no idea of how to win the game 
while SARGON II was apparently 
playing for the draw by repeating 
moves. The third game of the 
match was selected for annotation 
because of the convincing manner 
with which SFINKS disposed of the 
veteran chess player, SARGON II. 



have been the best line. The move 
played permits f3-g4 which, 
theoretically at least, wins a pawn 
or more. 



12. g5-d2 

SFINKS riddles no one but the 
programmer whith this move! f3-g4 
requires a five-ply search to be ap- 
preciated. 



12. ... e6-g6 

This move adds fuel to the fire. 
Now SFINKS can play a kingside 
attack with f3-g4 or push the queen 
knight pawn with the ultimate 
threat of d5-e7 forking the black 
king and queen. Actually, it is im- 
possible by today’s standards for 
either program to foresee all these 
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possibilites in their allotted time, 
but, as we shall see, general heuris- 
tics are sometimes enough to direct 
the programs along on a good line 
of play. 

13. f3-g4 

SFINKS threatens to win the 
misplaced black queen. SARGON 
should play f7-f5 here. Rather than 
losing a pawn immediately though, 
SARGON sees it can go for three 
half moves without the loss of any- 
thing (e8-f6; g4-f5; g6-h5) ! This is 
known as the horizon effect. 

13. ... e8-f6 

14. g4-f5 c5-f2 

Now SARGON sees the fault 
with the last move’s analysis, but 
its reasoning remains the same. 
Rather than lose a queen for a 
bishop immediately, why not lose a 
bishop for a pawn? 

15. fl-f2 f6-d5 

SARGON can no longer push the 
loss of the queen over the horizon. 
The knight capture is good because 
it preserves the king's pawn pro- 
tection. 

16. f5-g6 d5-f6 

17. g6-h5 

Does SFINKS see the variation 
f2-f6, g7-f6; d2-h6, rook moves; 
dl-g4 check, followed by mate? 
This is a chess programmer’s 
dream! 

17. ... a8-d8 

18. f2-f6! 

A dream come true? This is re- 
ally a sham sacrifice to remove the 
pawn from in front of the enemy 
king. 

18. ... g 7-f6 

19. d2-h6 c6-e7 

Avoids mate. Better than g8-h8. 

20. dl-f3 f6-f5 

21. h6-f8 

Typical of these computers, they 
take the material when they can get 
it . . . 

21. . . . e8-f8 

22. e4-f5 f8-b8 



and save it when they can. 

23. gl-hl 

This kind of move makes a 
human chess player sit back and 
scratch his head. SFINKS consid- 
ered it important here to remove 
the king from the semi-open file. 

23 b7-b6 

This move was not played last 
time because it would have permit- 
ted the queen to play to b7 and win 
a pawn anyhow. 

24. al-el a7-a6 

25. f5-f6 e7-g6 

26. f3-e6 

SFINKS is not forgetting about 
the kingside attack. It never knew 
it had one going. (It’s difficult to 
convey concepts such as “kingside 
attack'’ to computers.) 

26 b8-f8 

Preparing to fork the bishop and 
queen’s pawn with the knight after 
the queen takes on e7. 

27. g2-g3 f8-c8 

28. c6-b7 e8-c8 

29. b7-c7 e8-e6 



A new world champion was 
crowned in Linz, Austria, at the 
3rd World Computer Chess 
Championship. 

Belle, written (and built) by 
Kenneth Thompson and Joseph 
Condon of Bell Telephone Labs in 
Murray Hill, NJ, won the tourna- 
ment in an exciting playoff game 
against Chaos on the fifth day of 
the tournament. Belle was run on a 
newly constructed chess machine 
tied to a DEC LSI- 11 at Bell Labs. 
Chaos of the University of Michi- 
gan, written by Fred Swartz, Mike 
Alexander, Jack O’Keefe and Vic- 
tor Berman, was run on an Amdahl 
470 in Sunnyvale, CA. Third place 
went to Duchess of Duke Universi- 
ty, written by Tom Truscott, Bruce 



This loses the rook! How can it 
be forseen? SFINKS forsees the 
win of the exchange only. 

30. c7-d8 g6-f8 

31. h5-g4 b6-b5 

32. g4-e6 b5-c4 

SARGON sees that if it captures 
the bishop, it will be mated in two 
moves. 

33. e6-c4 a6-a5 

34. d8-a5 f8-d7 

35. a5-d5 

SFINKS is indirectly protecting 
its pawn on f6 and threatening to 
win one of black’s pawns. The 
mate is still a half-move beyond the 
horizon. 

35 d7-b6 

SARGON now knows the end is 
at hand. 

36. d5-f7 g8-h8 

37. f7-e8 mate 

Total time consumed by SAR- 
GON II in this game was 1 hour and 
28 minutes. The total time con- 
sumed by SFINKS was 1 hour and 
33 minutes. Both programs were 
running on TRS-80 microcomputers 
with clock speeds of 1.77 MHz. 



Wright and Eric Jensen competing 
on an Amdahl located at the 
Triangle Universities Computing 
Center in North Carolina. 

As can be seen from the results, 
and from the game description that 
follows, there were some surprises 
and a good deal of excellent chess. 
The two former world champions, 
Chess 4.9 of Northwestern Univer- 
sity in Evanston, IL (Toronto, 
1977), and Kaissa of the Institute 
for System Science in Moscow 
(Stockholm, 1974), won only 21/2 
and 2 points, respectively. Other 
features of the tournament were 
the fine play shown by several mic- 
rocomputers and the introduction 
of special purpose chess hardware. 

Support for the tournament was 
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provided by the city of Linz after it 
became clear that insufficient funds 
would be made available to hold 
the tournament in Melbourne, Aus- 
tralia as originally planned. The 
championship, held as part of 
Linz’s annual Bruckner Festival, 
was presented as one of the special 
events in the Ars Electronica ac- 
tivities which included seminars on 
electronics and the arts, computer 
music and a microcomputer chess 
exhibition. In keeping with the Ars 
Electronica theme, the Linz or- 
ganizers had a unique first prize 
designed and built by their college 
for artistic and industrial design. 
We quote from the presentation 
document: 

The prize consists of an 
aluminum cube, its top sur- 
face made up of a three- 
dimensional chess board of 64 
movable aluminum blocks, 
forming a unique relief-like 
arrangement. 

The interior of the cube 
houses an electronic control 
system causing the individual 
blocks to move up and down. 
This computer chess prize is 
intended to symbolize the 
tremendous possibilities of 
the game as well as those of 
the computer. It is pro- 
grammed so as not to repeat 
any single pattern during the 
coming 1.169 trillion years, 
provided the apparatus 
doesn’t stop working before 
reaching that age. 

The tournament organizers were 
David Levy, Benjamin Mittman 
and Monroe Newborn. Commen- 
tary was done in German and En- 
glish by German Grandmaster Dr. 
Helmut Pfleger. Local arrange- 
ments were organized by Dr. Ernst 
Kubin of the Linz Office of Special 
Events (LIVA). 

Sunny afternoons found the 
programmers sipping Austrian 
white wine and analyzing and 
reanalyzing their games on the 
Tourotel terrace next to the 
Brucknerhaus overlooking the 
Danube. Two special guests had 
been invited to the tournament — 
Dr. Claude Shannon, the developer 
of information theory, and Mr. 
Fridrik Olafsson, president of the 
International Chess Federation. 

Dr. Shannon, who published a 



landmark article entitled, “Pro- 
gramming a Computer To Play 
Chess,” 30 years ago, stated in an 
interview that although tremend- 
ous progress has been made in 

those 30 years, the world chess 

champion has nothing to fear from 
computers for many more years to 
come. Mr. Olafsson, a grandmas- 
ter, had no problem in defeating 
Chess 4.9 in two blitz games. 
Nevertheless, he felt that computer 
chess had a great deal to offer in 
attracting world attention to the 
game. 

The Play 

Surprises began immediately in 
the first round when the reigning 
world champion, Chess 4.9, was 
defeated by L’ Excentrique (writ- 
ten by Claude Jarry) running on an 
Amdahl V/7 at McGill University. 
Jarry, a former student of Newborn 
at McGill, saw his program gener- 
ate considerable pressure by creat- 
ing an early passed pawn. After 
this initial advantage, L’ Excen- 
trique began to play passively, al- 
lowing Chess 4.9 to recover and 
even pull ahead. (At one point 
Chess 4.9 calculated an evaluation 
of plus two pawns for its side.) L’ 
Excentrique fought back after 
Chess 4.9 itself began to play pas- 
sively, allowing a key bishop, 
which was protecting a queening 
square on the main diagonal, to be 
blocked. L’ Excentrique queened, 
and Larry Atkin and David 
Cahlander resigned for the pro- 
gram. (Programs still do not resign 
themselves.) The tournament 
ended with both programs earning 
2 1/2 points to tie for fourth place. 
In retrospect, L’ Excentrique was 
stronger than most people thought 
it was, and Chess 4.9 was weaker 
than expected. 

The second round saw Belle 
draw against Nuchess, a new entry 
by David Slate (one of the original 
authors of Chess 4.9) and William 
Blanchard of Northwestern Uni- 
versity. The hard-fought game pro- 
vided winning chances for both 
sides but ended in draw by repeti- 
tion in an even position. 

Duchess and Kaissa entered the 
third round with two points each. 
Kaissa played the white side of a 
Ruy Lopez opening and made a 
strategic ejror which allowed 
Duchess to infiltrate with a rook on 
the D-file. Kaissa’ s position be- 



came more and more passive and 
quickly collapsed. In the 
Nuchess-Chaos game in the third 
round, history repeated itself. Un- 
expectedly, Slate had not modified 

the openings library which he in- 
herited from Chess 4.9 and found 
himself in essentially the same 
Queen’s Gambit Accepted opening 
which was played against Chaos by 
Chess 4.0 in Stockholm in 1974. 
That game saw Chaos sacrifice a 
knight in what David Levy later 
described as the first computer 
chess game in which a program 
sacrificed material to gain a posi- 
tional advantage. In Linz, the same 
sacrifice again led to an easy win 
for Chaos. 

The fourth and final round of the 
Swiss-style tournament found 
Duchess with three points, needing 
only a draw to guarantee a finish no 
lower than a tie for first place. 
When Duchess met Belle, Duchess 
played an opening variation in 
which white sacrifices a pawn in re- 
turn for some pressure. By failing 
to play sufficiently active, Duchess 
found “herself’ down a pawn for 
nothing. After Belle picked up 
another pawn, there was no hope 
for white although the game 
dragged on for some time. 

The championship was decided 
between Belle and Chaos in the 
most exciting game of the tourna- 
ment. In an unusual variation of 
Alekhine’s Defense, Chaos twice 
failed to find the most active move. 
(David Levy’s annotations, which 
were prepared as the game pro- 
gressed, are found in Figure 1.) In- 
stead of reaching a position in 
which it would have had good 
chances, Chaos was soon a piece 
down without any real compensa- 
tion. Belle’s king found itself stuck 
in the center and was subjected to a 
few harassing checks. By careful 
parrying of black’s simple threats, 
however, Belle insured that the re- 
sult was never in doubt and it 
ended the game decisively with an 
announced mate at move 34. 

Special purpose chess hardware 
permitted Belle to examine about 
160,000 chess positions per second. 
This immense brute force search 
capability represents the best of 
today’s level of play by a chess 
computer. Even so, most obser- 
vers, including Ken Thompson, 
feel that brute force alone is insuf- 
ficient to play at the grand master 
level. 
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By winning the tournament, 
Belle has earned the right to par- 
ticipate with Chaos in the two 1981 
incentive competitions of the 
Fredkin prize. The Fredkin Found- 
ation of Massachusetts has estab- 
lished a prize of $100,000 to the 
first program to defeat the world 
chess champion in an official con- 
test. Before a serious threat by a 
computer can become feasible. Dr. 
Hans Berliner of Carnegie-Mellon 
University and a committee of 
trustees of the Fredkin prize will be 



organizing a series of incentive 
competitions matching the best 
programs in the world against 
human players with comparable 
chess ratings to these programs. 
The first such competition saw 
Chess 4.9 split two games with Paul 
Benjamin, a player with a low ex- 
pert rating. 

Other programs appeared with 
special chess hardware and mi- 
crocomputers. Bebe and Advance 
1.0, as well as Belle, use 
specialized circuitry for such func- 



tions as move generation, posi- 
tional evaluation, or transpositions 
table management to speed up 
analysis. Among the microcompu- 
ter participants were Mychess and 
CSC. Even the last-place finisher 
played at a level which would have 
been respectable three years ago in 
Toronto. The microcomputers at 
the tournament participated in a 
speed-chess competition against 
six Austrian chess players. 
Mychess was impressive in win- 
ning five of its six games. 



Figure 1-Playoff Game 



Notes written by David Levy while 
the game was in progress. 

White: Belle Black: Chaos 



1 e2-24 Ng8-f6 

2 e4-e5 Nf6-d5 

3 d2-d4 d7-d6 

4 Ngl-f3 d6xe5 

5 Nf3xe5 g7-g6 

6 g2-g3 

More usual is 6 Bfl-c4. The text 
move is rarely played and now 
Chaos was out of its openings 
book. 



6 Bc8-f5 

7 c2-c4 

Black must be careful. If 
7 Bf5-e4?, white wins a piece 



with 8 f2-f3, while if 7 Nd5- 

b4? 8 Qdl-a4+ Nb8-c6 9 
Ne5xc6 Nb4xc6 10 d4-d5, again 
winning a piece. 

7 Nd5-b4? 



can be met by 11 0-0, and if 12 

d5xc6?? Qd8-dl is mate! White 
may also try 10 Qa4-b5, but then 

10 a7-a6 11 Qb5xb7 Nc6xe5 12 

Qb7xb4 Ne5-f3+ 13 Kel-e2 Nf3- 
d4+ gives black good play for the 
pawn. 

The conclusion is the black’s 
seventh move is probably playable. 



18 




Qb4-a5 


19 


Rgl-el 


f7-f5 


20 


Qc6-e6+ 


Kg8-f8 


21 


b2-b3 


Bh6-g7 


22 


Bcl-b2 


Bg7-d4 


23 


g3-g4 


Rb8-b6 


24 


Qe6-d7 


Rb6-d6 


25 


Qd7-a4 


Qa5-b6 



9 d4-d5 Bf5-c2 

10 Qa4-b5 Qd8-d6? 

In view of black’s difficulties, it 
would have been better to try 

10 a7-a6 11 Qb5xb7 Nc6xe5 12 

Qb7xa8 Ne5-f3+ 13 Kel-e2 Nf3- 
d4 + , when it is not clear who 
stands better. 

11 Ne5xc6 Nb8xc6 

And here black could try 

11 b7xc6 12 Qb5-b7 Qd6-e5+ 13 

Kel-d2 Bc2-f5. 

The complications following 14 
Qb7xa8 Bf8-h6+ are extremely un- 
clear. 



Black’s only hope is to keep the 
queens on and play for an attack 
against the white king. 

26 Bb2-a3 Bd4xc3+ 

27 Kd2xc3 Rd6-d8 

28 Ral-dl Qb6-f2 

Although white is a piece ahead, 
its task is not easy. The exposed 
king gives rise to all sorts of tactical 
possibilities. 



29 


g4xf5 


Qf2-c2+ 


30 


Kc3-d4 


g6xf5 


31 


Qa4-c6 


Qc2-f2+ 


32 


Kd4-e5 


Kf8-g8 


33 


Rel-gl + 





Having written the above note, I 
was naturally taken aback when 
Chaos played this move. What had 
I overlooked? 

8 Qdl-a4+ Nb4-c6 

Chaos had probably been under 
the same illusion as I, but in fact, it 

could have played 8 Nb8-c6 

quite safely, as 9 Ne5xc6 Nb4xc6 

10 d4-d5 can be met by 10 Bf5- 

d7 11 d5xc6 Bd7xc6, forking 
white’s queen and rook. 

Another possibility after 

8 Nb8-c6 is 9 d4-d5 Bf5-c2!, 

when 10 b2-b3 Bf8-g7 11 Bcl-b2 



12 Nbl-c3 

White cannot yet capture on c6 
because of mate on dl. 



12 




Bf8-g7 


13 


Qb5xb7 


0-0 


14 


Qb7xc6 


Qd6-b4 


15 


Kel-d2 


Bc2-e4 


16 


Rhl-gl 


Rf8-b8 


17 


Bfl-h3 


Bg7-h6+ 


18 


f2-f4 





Black’s threats have now been 
repulsed and white can play to con- 
solidate its material advantage. 



Black’s king now comes under 
attack. 

33 Kg8-h8 

34 Ba3xe7 

With this move, Belle announced 
it had found a forced mate. The 
threat is 35 Be7-f6 or 35 Qc6-f6. 



34 




Qf2-g2 


35 


Qc6-f6+ 


Kh8-g8 


36 


Bh3xg2 


Rd8xd5+ 


37 


Ke5-e6 


h7-h6 


38 


Qf6xh6 


Rd5-e5+ 


39 


f4xe5 


Ra8-f8 


40 


Bg2-f3 mate 
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MAYDAY 

The Complete Uninterruptable Power Supply 





The lights blinked - can ruin a data disk and 

even the slightest power failure cause loss of the program. 



Protect your time and 
investment - 



easy to use - 

just plug your computer into 
MAYDAY. M 




We honor: 



'VS 



for more information contact ... 

tim - technology, tnc. 

New Durham, New Hampshire 03855 
(603) 859-7110 



(Manufacturing high technology products since 1970) 



CIRCLE 31 



CHESS CLASSIFIED 




A FIRST! (NEW) 

Prize winning program, SFINKS, now 
plays chess, pre-chess, and transcen- 
dental chess. For the thinking player! 
Three games on TRS-80 32K Lll cas- 
sette or disk $29.95. 

Bill Fink 

1300 S.E. 3rd Avenue 
Deerfield Beach, Fla. 33441 


WANTED: January and March 
1980 issues of Personal Comput- 
ing. Will pay $3 per issue. If you 
have these issues, please contact 
Joyce Chapman, 4B Columbia 
Lane, Lodi, NJ 07644. 


UPGRADE your 2.5 
Modular Game System. 

New Morphy Edition module plays at 
1700+ . We also have new Borchek 
world-class checkers module. Call or 
write for our free comprehensive 
catalog describing all our computer 
strategy games. 

Palmer, McBride & Kincaid Associates 
P.O. Box 598, East Brunswick 
New Jersey 08816, (201) 246-7680 


ATTENTION CLASSIFIED AD- 
VERTISERS: The new rate for 
classified advertisements is now 
$40 per column inch. 


SOLUTION TO PUZZLE 

“NOW THAT YOU SOLVED 
MY PUZZLE WITH YOUR 
PERSONAL COMPUTER YOU 
CAN CODE YOUR OWN 
MESSAGES.” 


ARTIFICIAL INTELLIGENCE STUDY 

Proceedings of 2nd Seminar of Scien- 
tific Go Theory now available. Send 
$7.00 to Sabaki Go Company, P.O. 
Box 4195-P, Wilmington, DE 19807 



^ CompuBridge® 0 

Contract Bridge Series 

For Apple II 

(No special hardware needed) 

Elementary 32K Cassette $19.95 
Complete 32K Cassette $29.95 
Complete 48K Diskette $39.95 
Each course includes a series of pro- 
grammed lessons plus the unique 
QUIZMAKER which deals random 
hands, then checks your answers and 
quizzes you or supplies the correct 
answer. The complete course in- 
cludes popular conventions such as 
Stayman and Jacoby. 

NEW-DEFENDER’S PLAY 
32K Cassette $29.95 

48K Diskette $39.95 

Instruction in opening leads against 
notrump and suit contracts. QUIZ- 
MAKER deals limitless random hands 
and points out the correct lead. 

Available from your Apple Dealer or 
CompuBridge Division, Barclay 
Bridge, Port Chester, N.Y. 10573. 

Please send — 

for 32K 48 K 

Check enclosed or charge to 

VISA MC Card No 

Name 

Address 



N.Y. Residents add Sales Tax 
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SOFTWARE 



Time and Billing System for the Legal Profession 

Lifeboat Associates distributes a time and billing system 
for the legal profession. The system operates with most 
microcomputers under Digital Research's CP/M operating 
system. 

ESQ-1 is an integrated information system specifically 
written with the first time computer user in mind. It is 
functionally separated into several distinct modules for 
transaction entry (time incurred and disbursements), posting, 
file maintenance and inquiry, billing, receipts, reports, end 
of day backup, end of period updating and client analysis. 

ESQ-1 records billable and non-billable time, cash re- 
ceipts and escrow receipts, and escrow transfers. Inquiries 
into all files can be made with numerous criteria such as by 
client/matter, responsible attorney, invoice number, etc. The 
system provides complete billing and payment ledgers and 
optionally allows the user to apply receipts to the oldest 
invoices first or to specific invoices. The program will print 
on continuous forms or single sheet letterhead paper. Some 
of the reports included are pre-billing worksheet, detailed 
ageing of accounts receivable by client/matter or billing 
attorney, attorney productivity, mailing labels, etc. 

ESQ- 1 requires a 48K CP/M system, CBASIC-2, two disk 
drives with 220K bytes per drive, a CRT terminal with direct 
cursor addressing, and a 132-column printer. The complete 
system and documentation including a 45 minute cassette 
training tape is available for $1500 from Lifeboat Associates, 
165 1 Third Avenue, New York, NY 10028; (212) 860-0300. 
Documentation alone is available for $50. A complete 
demonstration system from ESQ-1 is available for $75. 
Circle No. 101 



Assembler ROM from Hewlett-Packard 

A marketing effort designed to sell non-HP software for 
HP Series 80 personal computers, and an assembly-language 
read-only-memory module, designed to ease Series 80 soft- 
ware development, have been announced by Hewlett-Packard. 

Under the Software Supplier Program, Hewlett-Packard 
will help promote software developed by other firms for 
Series 80 machines. HP will make the software easy to order 
by putting a catalog of all Series 80 software in the hands of 
all HP personal computer dealers and sales offices. 

The Series 80 Assembler ROM lets software developers 
write assembly-language programs. It gives the developer 
access to hundreds of routines in the operating system, in- 
creases speed in some applications, and makes it possible to 
create new BASIC commands and functions. 

The ROM gives developers entry points into hundreds* of 
routines in the BASIC operating system, including all math 
routines, high- and low-level CRT control, general I/O 
routines, and many other utility routines. 

The assembly-language programs let you increase pro- 
cessing speed in some applications, create new BASIC com- 



mands and functions, redefine existing BASIC keywords, 
and expand I/O control. And source and object code can be 
stored on tape cartridge or disk. 

Full documentation comes with the Assembler ROM in the 
form of a 400-page manual that makes all of the ROM’s 
capabilities easily understandable. 

The Series 80 Assembler ROM list price is $295 . For mor£ 
information contact Inquiries Manager, Hewlett-Packard 
Co., 1507 Page Mill Road, Palo Alto, CA 94304; (415) 
857-3752. Circle No. 117 



Program “Paints” Pictures in 21 Colors 

Micro-Painter, employing high-resolution graphics to 
"paint” pictures in 21 different colors on the Apple II, has 
been released by Datasoft, Inc. 

Designed for computer hobbyists and professional pro- 
grammers, Micro-Painter includes a magnification feature 
for dot-by-dot coloring, and inverse coloring. Once painted, 
pictures can be saved or displayed in any combination of 
colors or in an unpainted state. Pictures can also be repainted 
at any time. 

Micro-Painter is written in both BASIC and machine 
language for all Apple II computers. The program is avail- 
able from stock for $34.95. For more information contact 
Datasoft, 16606 Schoenbom St., Sepulveda, CA 91343; 
(800) 423-5630; in CA, (213)894-9154. Circle No. 102 



Electronic Mail and Message System 

Announcing that the office of the future is available today, 
Nestar Systems, Inc., inaugurates The Messenger, an easy- 
to-use interoffice electronic mail and message system. 

Using the Nestar Cluster/One Model A local computer 
network (LCN), The Messenger allows anyone connected to 
the Apple-based system to eliminate the interoffice memo 
and the tyranny of telephone pink slips. The instantaneous 
delivery of messages by this computer-based electronic mail 
system is designed to save the scarcest of all managerial 
resources — time. A typical Messenger installation pays for 
itself in less than one year of normal use. 

The Messenger features simple, easy-to-use commands 
that eliminate the need for special training. For example, the 
commands SEND, ANSWER and FORWARD give you all 
options necessary to communicate quickly and accurately 
with one or more persons on the system. The NEWS com- 
mand enables such items as company bulletins, departmental 
announcements and operating information to reach key 
people by simulating an internal news service. 

Incoming messages can be scanned quickly by sender or 
subject category, read and then deleted or filed for future 
reference. Copies of outgoing messages can also be filed 
automatically. Each message received may be classified by 
categories: up to 23 classes may be defined, and a message 
may be filed in one or more of those classes for the purpose of 
cross-referencing and quick access by subject. Other Mes- 
senger commands such as L (Last), F (first), C (current), N 
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FAST RELIEF! 



Introducing SIMUTEK’S ZBASIC, The truly interactive BASIC 
COMPILER for your TRS-80! FINALLY! People that don't have the time or 
the inclination to learn complicated assembly language, have a chance to 
write PROFESSIONAL QUALITY SOFTWARE in machine language using 
a subset of LEVEL II BASIC" 

What does interactive mean? It means you have ZBASIC and your 
BASIC program resident at the same tine! You may compile a BASIC 
program, run it or save it without destroying your resident BASIC program' 
In fact, jumping back and forth between the compiled code and the BASIC 
code is one of its finest features' 

ZBASIC allows saving your COMPILED PROGRAM as a system tape, 
(tape version), or as /CMD file, (disk version). THE COMPILED CODE IS 
VERY EFFICIENT Z80 OBJECT CODE. THE LEVEL II ROMS ARE USED 
ONLY FOR I/O ROUTINES" 

FACTS ABOUT ZBASIC 

1. 16K ZBASIC will compile a 4.8K program, (tape only) 

32K ZBASIC will compile a 17K (tape), 10K (disk) pgm. 

48K ZBASIC will compile a 17K program, (disk only) 

(These are approximate values depending on program efficiency 
etc.) 

2. ZBASIC DOES NOT support disk or tape files. 

3. BASIC programs compiled with ZBASIC are between 10-200 times 
faster than interpreted BASIC! 1 

4. NO ROYALTIES ON ZBASIC COMPILED PROGRAMS!! 

5. ZBASIC programs are only about 1 .1 times larger than the average 
basic program. 

6. ZBASIC programs may be used as USR routines from basic. 

7. ZBASIC uses INTEGER MATH ONLY to increase speed and 
decrease compiled program size. Use of Single or Double precision 
would destroy the beauty of the first "INTERACTIVE COMPILER'' on 
the market! 

8. Limited variables: A-Z. A1-Z1. A2-Z2, A$-Z$. Arrays are not 
supported to decrease memory demands and speed up compiling of 
programs. 

9. COMPILE TIMES ARE TYPICALLY 1 TO 10 SECONDS' THERE IS 
NO NEED TO USE COMPLICATED COMPILE TIME MODULES! 

10. ZBASIC comes with a HIGHLY DETAILED manual describing all 
important memory locations, commands, variables, warm/cold start 
entry points and many useful sub-routines for emulating unsupported 
commands!! 

1 1 . Existing programs may be loaded from tape or disk and compiled as 
long as unsupported commands or variables are not used. 



ALL COMMANDS DIRECTLY SUPPORTED BY ZBASIC 



FOR 


NEXT 


STEP 


IF 


THEN 


ELSE 


PEEK 


SET 


RESET 


POINT 


CHR$ 


RANDOM 


RND 


POKE 


DATA 


READ 


RESTORE 


END 


GOTO 


GOSUB 


CLS 


INPUT 


INKEYS 


LET 


STOP 


OUT 


INP 


RETURN 


PRINT 


LPRINT 


PRlNTCti’ 


USR 


SGN 


INT 


ABS 


SQR 


LEN 


ASC 


VAL 


STRS 


POS 


ON GOTO 


ON GOSUB 


REM 


NOT 


AND 


OR 






INTEGER MATH 


•MULTIPLY 


/DIVIDE 


{ADD 


SUBTRACT 


-{ - 32767 





NOTF Some commands do not act exactly as BASIC commands act 

TRS-80 MOD I and III or PMC-80 Computers. (Level II 



Only) NEW LOWER PRICES! 

ZBASIC 16K/32K LVII Tape Version + Manual $79.95 

ZBASIC 32K/48K Disk Version + Manual $89.95 

Both Versions + Manual $99.95 

ZBASIC Manual Only (Fully Refundable) $25.00 

Model III Version Available 3/1/81 



Credit Card or C O D Call Toll Free: (800) 528-1149 

or send check or money order to: 

SIMITEK 

COMPUTER PRODUCTS 

P.O. Box 1 3687 Tucson. AZ 85732 (602) 323-9391 

( C.O.D . Available $3.00 Extra) 

TRS-80 is a TM of Tandy Corp 
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(next) and P (previous) permit interactive electronic message 
reviews in the same manner as users would manually leaf 
through a pile of paper messages. 

The Messenger integrates naturally into standard office 
procedures by providing facilities such as distribution and 
carbon-copy lists. Users can add their own comments to a 
message and forward it on to others for review, without 
having to rely on the office copier. The Messenger's Return 
Receipt feature goes beyond standard interoffice memo sys- 
tems by automatically returning a Notification of Receipt to 
the sender when his message has been read. 

The Messenger opens doors for you to use all the facilities, 
tools, software and languages available on an Apple II 
computer. Interfaced through Nestar's Cluster/One Model A 
file server utilities, users of The Messenger may edit mes- 
sages, call in previously stored data files, print messages or 
prepare messages for remote-access via telecommunications 
devices such as modems. The full power of the Apple II's 
Pascal editor is also available as are any of the peripheral 
devices shared through the Cluster/One LCN. 

The Messenger is a priced licensed program for the 
Cluster/One Model A, available by annual lease of $1,250 
including central maintenance. The license fee is waived 
after the second year. A fully paid-up license is available for 
$2,250, including two years of central maintenance. The 
Messenger requires a Cluster/One Model A local computer 
network, supporting anywhere from 2 to 64 Apple Pascal 
stations. For more information contact Nestar Systems In- 
corporated, 430 Sherman Ave., Palo Alto, CA 94306; (415) 
327-0125. Circle No. 103 



One-on-One Basketball Game 

Acorn Software Products, Inc. announces the debut of 
Basketball, a new one-on-one basketball game program. 

Basketball is designed for the Model I Level II TRS-80. 
The program features a five-key player control range 
allowing defensive play backwards, defensive coverage and 
offensive maneuvers from side-to-side, offensive drives 
forward down court, and shooting/scoring capability at any 
time beyond the center line. Single player option offers five 
levels of difficulty. 

Basketball is priced at $14.95 on cassette or $20.95 on 
diskette. For more information contact Acom Software 
Products, Inc. 634 North Carolina Ave., S.E. Washington, 
DC 20033; (202) 544-4259. Circle No. 104 



Income Property Analysis 

E-Z Software announces the release of INCOPROP, a com- 
puter program which makes the time-consuming task of 
traditional income property analysis obsolete. According to 
the company, INCOPROP appeals to real estate brokers, sales 
people, counselors, educators, students and investors. 

The program is based upon standardized methods of pro- 
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perty analysis used throughout the real estate industry. The 
analysis generates a property operating statement and a 10 
year cash flow analysis. Both of these detailed statements are 
compatible with similar forms provided brokers by the 
National Association of Realtors. High accuracy of an in- 
vestor's projected after-tax income stream is assured by the 
use of a built-in I.R.S. tax table. According to the company, 
the easy-to-use program requires no special skills in either 
programming or income property analysis. INCOPROP is 
written for the Radio Shack TRS-80 Model I or the new 
Model III. 

Sold on cassette for easy transfer to disk, the program 
comes with a comprehensive 78-page user’s manual and a 
pad of data worksheets all in a 3-ring binder for $120. For 
more information contact E-Z Software, P.O. Box 591, 
Novato, CA 94947; (415) 388-0238. Circle No. 105 



Data Management Utility 

Micro Data Base Systems offers a new utility for use with 
the firm’s hierarchical data base management system 
(HDBS). The utility, called the Schema Redesign System 
(HDBS.SRS), allows you to modify elements of an existing 
data base structure. 

The system permits you to add new fields, expand the size 
of the data base, and rename fields, records and sets. Re- 
design is performed dynamically, doing away with the 
chores of off-loading the data base, changing the structure 
and then reloading the data base. 

A related product, the Dynamic Restructuring System (or 
MDBS. DRS), performs similar functions fora full, network 
data base system (MDBS). In addition, DRS lets you add 
new passwords, records tapes and set types, to have new 
owners and members inserted into a set, and to alter existing 
access links. Passwords, fields, records, owner and member 
records, and whole sets can be deleted from the schema. 

SRS and DRS are available for most of the operating 
systems and languages with which HDBS and MDBS are 
interfaced. SRS is priced at $150 (US and Canada) and DRS 
costs $300 (US and Canada). For more information contact 
Micro Data Base Systems, Inc., PO Box 248, Lafayette, IN 
47902; (317)448-1616. Circle No. 106 



Accounts Receivable for TRS-80 Model II 

An Accounts Receivable System designed exclusively for 
use as a Balance Forward System has been announced by 
Taranto & Associates, Inc. 

This system is not invoice oriented. Each transaction is a 
separate item and not related to any other. Transactions are 
discarded at the end of the month. 

The system features full recurring transaction facility, 
with no need to re-enter regular periodic charges. The 
Balance Forward system is a high speed, high volume sys- 
tem, capable of handling up to 2000 customers and 11,000 
monthly transactions. The system produces aged statements 




DISK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? ^ 

Don’t — A 

Blame The 
Software! 

Power Line Spikes, Surges & 

Hash could be the culprit! 

Floppies, printers, memory & processor often interact! Our unique 

ISOLATORS eliminate equipment interaction AND curb damaging 

Power Line Spikes, Surges and Hash. 

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral 

Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any 
socket $62.95 | 

• ISOLATOR (ISO-2) 2 filter Isolated 3-prong socket banks; (6 

sockets total); integral Spike/Surge suppression; 1875 W Max 
load, 1 KW either bank $62.95 I 

• SUPER ISOLATOR (ISO-3), similar to ISO-1 except double 

filtering & Suppression $94.95 

• ISOLATOR (150-4), similar to ISO-1 except unit has 6 

individually filtered sockets $106.95 

• ISOLATOR (ISO-5), similar to ISO-2 except unit has 3 socket 

banks, 9 sockets total $87.95 

• CIRCUIT BREAKER, any model (add-CB) Add $ 8.00 

• CKT BRKR/SWITCH/PILOT (-CBS) Add $16.00 | 

Master-Charge, Visa, American Express 
Order Toll Free 1-800-225-4876 
(except AK, HI, MA, PR & Canada) 



Electronic Specialists , Inc. 

171 South Main Street. Natick . Mass. 01760 

Technical & Non-800: 1-617-655-1532 
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Prepare Income Taxes 
— Yours, Too! 

On Your Microcomputer 
40 INCOME TAX 

PROGRAMS 

Most “tax preparers” charge $35 to $50 per hour — and up! 
Interesting seasonal spare-time work. Your computer figures 
taxes easily, and with printer, types them too. Our 130 -page 
book guides you in programming income tax forms. 

Do your own taxes, Do them for others, too. Here are more than 
40 income tax, easy to follow programs, with variables. 

One chapter discusses depreciation of microcomputers used 
for profit. Another gives programming tips for newcomers. 
There are programs that “look up” taxes from the “tax tables” 
and the “tax schedules”. Others for earned income credit, in- 
stallment sales, rental statements and many others — 40 plus 
in all. 

Written in TRS-80 MOD. 1 basic (T. M. Reg. — Tandy Corp.) 
with command listings so other brand users can convert to their 
computer system. 

Book* — “40 Income Tax Programs” — $16.95 ppd. 

Available at many computer stores. Mo. res. add 5% sales tax. 



G00TH SOFTWARE 



Dept. 21 931 So. Bemiston, St. Louis, Mo. 63105 





Master Charge, Visa, Check or Money Order. 




rular.tfCard 

mu»ipUUIU 


‘This book may be tax deductible if it assists you in 


V/SA* 


your taxes, or in tax work for profit. 
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TERMINALS FROM TRANSNET 



PURCHASE PLAN • 12-24 MONTH FULL OWNERSHIP PLAN • 36 MONTH LEASE PLAN 

PURCHASE PER MONTH 

DESCRIPTION PRICE 12M0S 24 M0S 36M0S 



DEC 



TEXAS 

INSTRUMENTS 



CENTRONICS 



DATAMEDIA 



LEAR SIEGLER 



HAZELTINE 



QUME 



HEWLETT PACKARD 



LA36 DECwriter II 


$1,695 


S162 


S 90 


$ 61 


LA34 DECwriter IV 


1,095 


105 


58 


40 


LA34 DECwriter IV Forms Ctrl. . . 


1,295 


124 


68 


46 


LAI 20 DECwriter III KSR 


2,295 


220 


122 


83 


LA120 DECwriter III R0 


2,295 


220 


122 


83 


VT100 CRT DECscope 


1,695 


162 


90 


61 


VT132 CRT DECscope 


2,295 


220 


122 


83 


TI745 Portable Terminal 


1,595 


153 


85 


58 


TI765 Bubble Memory Terminal . 


2,595 


249 


138 


93 


TI783 Portable KSR, 120 CPS . . . 


1,745 


167 


93 


63 


TI785 Portable KSR, 120 CPS . . 


2,395 


230 


128 


86 


TI787 Portable KSR, 120 CPS .. . 


2,845 


273 


152 


102 


TI810RO Printer 


1,895 


182 


102 


69 


TI820 KSR Printer 


2,195 


211 


117 


80 


730 DeskTop Printer 


715 


69 


39 


26 


737 W P Desk Top Printer 


895 


86 


48 


32 


704 RS232-C Printer 


1,795 


172 


96 


65 


6081 High Speed Band Printer . . 


5,495 


527 


293 


198 


DT80 1 CRT Terminal 


1,695 


162 


90 


61 


DT80 1L 15 Screen CRT 


2,295 


220 


122 


83 


DT80 5 APL CRT 


2,095 


200 


112 


75 


DT80 5L APL 15 CRT 


2,595 


249 


138 


94 


ADM3A CRT Terminal 


875 


84 


47 


32 


ADM31 CRT Terminal 


1,450 


139 


78 


53 


ADM42 CRT Terminal 


2,195 


211 


117 


79 


1420 CRT Terminal 


945 


91 


51 


34 


1500 CRT Terminal 


1,095 


105 


58 


40 


1552 CRT Terminal 


1,295 


125 


70 


48 


Letter Quality KSR. 55 CPS 


3,395 


326 


181 


123 


Letter Quality R0, 55 CPS 


2.895 


278 


154 


104 


2621 A CRT Terminal 


1,495 


144 


80 


54 


2621 P CRT Terminal 


2,650 


255 


142 


96 



FULL OWNERSHIP AFTER 12 OR 24 MONTHS • 10% PURCHASE OPTION AFTER 36 MONTHS 
ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER • RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 

"OTHER POPULAR TERMINALS. COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE 






TransNet CORPORATION 

UNION, N.J. 07083 • (201) 688-7800 



1945 ROUTE 22 

TWX 710-985-5485 
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and features a full service charge facility. A useful inclusion 
is the mailing and shipping label program, which can print 
labels in zip code sequence and offers range selection capa- 
bility. 

The Balance Forward Accounts Receivable System is 
ideal for credit cards, retail stores, country clubs, churches 
and so forth. Price is $399 including a 72 page manual. For 
more information contact Taranto & Associates, Inc., P.O. 
Box 6073, 12 IB Paul Dr., San Rafael, CA 94903; (415) 
472-2670. Circle No. 118 



Computer News for the Accountant 

Dataword Corporation has developed a new, compre- 
hensive client write-up system that will put computer 
technology within financial grasp of even the smallest of 
accounting firms. 

According to the company the versatile new system, called 
Data write, is the accountant’s entry into the world of 
computers at a fraction of the cost of larger minicomputer 
systems. Datawrite will operate on CP/M compatible 
microcomputers from over fifty manufacturers. It is designed 
for either floppy or multi-user hard disks, and combines all 
the quality and features of the more expensive systems. 

Datawrite incorporates advanced operator entry routines, 
expanded account number structure, several journal options 
and complete report writer capability, allowing an account- 
ant to format any client statement desired. 

Price is $2995. For more information contact Dataword, 
Inc., 1404 140th Place N.E., Bellevue, Washington, 98007; 
(206)643-2050. Circle No. 107 



Self-paced Learning Packages 

CompuCourse programs are self-paced learning packages 
consisting of microcomputer software and printed self-study 
materials which address business and general interest areas. 

Improving Memory Skills , helps you organize thoughts 
and accomplish tasks in half the time. 

An accompanying self-study text teaches how to read 
effectively and retain more; remember what is heard and 
seen; use a sensory approach to memory; utilize memory aids 
like mnemonics and the key-word alphabet; put phone num- 
bers on tap for instant recall; and memorize a speech or 
presentation in just minutes. 

The “Micro-Applications” software (which runs on the 
Apple II with Extended Basic, and the Apple II Plus, with a 
single disk and 32 K of memory) gives practice in using the 
memory techniques which you learn in the text. The com- 
puter helps you select the best individually suited memory 
recall method by providing tests of memory retention rate, 
and instant plots of retention vs. time; computer-adminis- 
tered pre-testing, aid in learning each of several memorizing 
techniques, and computer-based monitoring and post-test- 
ing; and computer interplay to develop and improve reading 
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t t I t NEW AT LEVEL IV t » I t 

QUICK FIX-THIS SUPER UTILITY HILL REPAIR HOST OF YOUR 
BLOWN DISK PROBLEHS, 6AT TABLE, DIRECTORY, FORHAT 
WITHOUT ERASE AND HORE. JUST $34.95 ON DISK 

SPOOLER-DON’ T CONFUSE THIS ONE WITH THE DISK SPOOLERS 
THAT OTHERS OFFER, THIS ONE SPOOLS TO RAH, FORHATS 
AND PA6ENATES, HACHINE LAN6UA6E, RETURNS USE OF THE 
CPU WHILE PRINTING CONTINUES. JUST 129.93 ON DISK 

ULTRA DOS-THE HOST POWERFUL SYSTEH AVAILABLE FOR THE 
S-80'S, INCLUDES A COHPLETE UTILITIES PACKAGE. ASK 
FOR AN OVERVIEW. 9119.95 ON DISK (DON’T HISS THE 
INTRO SPECIAL PRICE, IT ENDS SOON!!!) INTRO 189.95 

HODEL III 6AHE8 AND UTILITIES, WE HAVE THE HOST 
COHPLETE SELECTION IN THE INDUSTRY, OTHELLO, YATZEE, 
GUNNERS, AND MANY OTHERS, YES! WE HAVE THE SUPER 
GRAPHICS ARCADE 6AHES. FROH 99.95 

LEVEL IV PRODUCTS INC. 

32238 SCHOOLCRAFT F-4 
LIVONIA, HICH. 48150 
HICH. (313) 525-6200 
OTHERS 800-521-3305 




Special Sale 

I Apple II 16K 

$ 950.00 




INTEGRAL DATA 




Centronics 737 


$895 


SYSTEMS 




High Quality Dot Matrix 


reg 995 00 


440 G! Paper Tiger 




Apple Silentype 


$535 


S950 


Includes interface and 


reg. 595.00 


with Graphics. 
2K Buffer 


reg $1095 


graphic capabilities 

Apple Parallel !nt. 


SI 60 


460 1 .Word 


$1099 


reg $180 


Processing Quality 


reg. 1295 


Apple Serial Int. 


$175 


460G: IDS 460 w/Graphics 


$1199 

reg. 1395 


Centronics Parallel Int. 


reg $195 

$185 

reg $225 



DOUBLE VISION 
DISK II 

with controller 
without controller 

MICROMODEM 

PASCAL 

LEEDEV MONITOR 
KG-12C 

Green Phosphor 

12" Screen w/Glare Cover 

18 MHz bandwidth 



$295.00 

5525.00 

5445.00 

5325.00 

5425.00 



16K RAMS for 
APPLE II (N Cn 
TRS-80 5>0y 



si 40 . oo VERBATIM 

$275.00 DISKS 007 

10 for Q&/ 



The Computer Stop 

16919 Hawthorne Blvd. 
Lawndale, CA 90260 



(213) 371-4010 



MON. -SAT. 

10-6 A 
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At last — the DYNATYPER 

TYPEWRITER INTERFACE! 





Turn your electric typewriter into a low cost, 
high quality hard copy printer. 1 year warranty 

DYNATYPER - Rochester Data’s patented* Computer/Typewriter 
Interface is the industry standard for typewriter output. 

• 2 minutes to initially install and 5 seconds to remove or replace. 

• You do not have to modify your typewriter. All factory war- 
ranties and maintenance agreements on your typewriter will be 
honored. 

• Compatible with all power carriage return typewriters having 
standard U.S. keyboard. The Dynatyper works with Selectrics 
(model 1) and most non-Selectrics (model 2). Please specify. 
Typewriter conversion between models takes 2 minutes and the kit 
(17 plungers) is available for a nominal fee. 

• The Dynatyper is compatible with all major word processing software. 
(Scripsit, Pencil, Applewriter, Easywriter, Magic Window, Visi-calc 
CCADBM, Supertext, Write On) 

• Interfaces available for TRS-80, APPLE, PET/CBM, OSI, Northstar, 
HP-85, H-89. Weighs only 3 lbs. Extremely portable. 

• Delivery: Stock to two weeks. Price $499 for complete system. 
F.O.B. Rochester, Domestic. VISA and Master Card accepted. 
Call Ken Yanicky at 716-244-7804 



*Pat. Pending 



3000 Winton Road South, Rochester, N.Y. 14623 



incorporated 



Computers Terminals Modems 

We are the stocking terminal distributor offering full service, 
on-site maintenance coverage. 



CRT’S 



Perkin-Elmer Bantam 550B 


$749 


Perkin-Elmer Super Owl 1250 


$1799 


Microterm Act VA 


779 


Microterm Mime IIA 


819 


IBM 3101 Model 10 


1191 


IBM 3101 Model 20 


1375 


Dec VT100 


1699 


Televideo 912C 


799 


Televideo 920C 


839 






Hardcopy Terminals 




DEC LA34AA 


939 


DEC LA34DA 


1149 


Teletype Model 43 KSR 


1049 


NEC Spinwriter 5520 


3088 


with RS232C and connector cable 


Typewriter quality with Tractor, 






ribbon, thimble 






Printers 




Perkin-Elmer 650/655 CRT 


999 


NEC Spinwriter 5510 


2754 


Screen Printer 




Typewriter quality with Tractor, 


100 CPS 




ribbon, thimble 




Microline 80 


594 






Centronics 737 


828 


Centronics 779 


1068 



Bell 212A - Penril 300/1200 
1200 and 300 Baud/Manual 
originate auto answer 
Autodial option 



call for other Centronics models 

Modems 

799 Bell 103/113— USR-330 339 

300 Baud/Manual originate 
auto answer 

799 Auto dial option 50 

(Both modems connect tophone lines via RJIICstandard extension phone jack.) 

Acoustic Coupler Computers 

Phone Link — 300 Baud 179 USR-1600P 4099 

Originate and answer. Compact. 

Leasing rates on request. Write or call for product information. 

10 day money back guarantee on all products. 



U.S. ROBOTICS INC. 

203 N. WABASH 
SUITE IT1B 
CHICAGO, ILL 60601 

(312) 3^6-5650 
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Want to peek at 
our new titles? 




The inside stories 
from 

dilithium Press 



Our books are available from B. Daltons, 
Kroch’s and Brentanos, computer stores or 
directly from us. 

Write for Free Catalog! 

dilithium Press 
P.O. Box 606 
Beaverton, OR 97075 

CIRCLE 39 




WHAT’S COMING UP 



retention, learning of names, and memorizing of lists. 

Personal Financial Planning , is a survival course for the 
80s to help you plan for a more secure financial future in spite 
of today's shrinking dollar. 

An accompanying 250-page self-study text guides the user 
in learning proven strategies and capital-building techniques, 
including how to create a personal balance sheet; develop 
income-producing spending plans; analyze purchases in 
terms of alternate consumption possibilities; evaluate in- 
vestments; create a tax-minimizing estate plan; build a sound 
personal portfolio; and select compensation devices that put 
more after-tax dollars in one's pocket. 

The course's financial planning methods are brought to 
life by the desktop computer through the ‘‘Micro-Applica- 
tions" software provided with the course. The software 
(which runs on the Apple II with Extended Basic, and the 
Apple II Plus, with a single disk and 32 K of memory) turns 
the computer into an interactive planning system, allowing 
you to prepare a personal balance sheet for use in analyzing 
net worth; compile annual income and expense summaries 
for past years, using checkbook entries, charge slips, and 
cash receipts, and to prepare budgets for upcoming years; 
create automated systems for maintaining records of one's 
personal insurance; and assist in one’s estate and retirement 
planning, including analysis of insurance, investment and 
retirement programs. 

Planning Cash Flow, provides techniques for the man- 
agement of working capital (including not only cash, but also 
short-term securities, receivables, inventory, payables, and 
short- and intermediate-term debt), and covers sources and 
uses of short-term funds. It also teaches timing of cash Hows, 
how to turn inventory into cash, and how to manage money 
more efficiently. 

An accompanying self-study text covers how to combine 
accounting and operating data to produce a comprehensive 
picture of present and expected cash flows; prepare an analy- 
sis showing how improved management of working capital 
can result in more opportunity for savings than changes in 
any other aspect of an organization; and maximize the utiliza- 
tion and minimize the cost of short-term credit. The software 
runs on the Apple II with Extended Basic, and on the Apple II 
Plus, requiring a disk drive and 32 K of memory. The 
component programs, called “Micro-Applications", help 
you to develop a cash requirement forecast for the coming 
year. You then learn how to maximize cash position by using 
your computer to perform an analysis of working capital, 
reviewing key factors such as liquidity ratios; analyze the 
effects of changes in the credit policy on profits and receiv- 
ables; evaluate changes in and predetermine inventory re- 
quirements, including quantity and frequency optimization; 
and develop a complete cash flow plan to assist in determin- 
ing financing requirements and cash surplus. 

The prices of Planning Cash Flow, Improving Memory 
Skills and Personal Financial Planning are $99.95 each. The 
programs are available from local computer stores, and from 
Educational Programming Systems, Inc., 1328 Baur Blvd., 
St. Louis, MO 63132; (314) 991-0300. 

Circle No. 108 
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Lower Case Adapter for New Apple 

The original Dan Paymar Lower Case Adapter, the LCA-2, 
is available for the new Revision 7 Apple II computers (the 
new computers are easily identified by the absence of the 
RAM configuration blocks on the mother board). Nearly all 
popular text editors and word processors are compatible, and 
patches are available to make Applewriter and Pascal com- 
patible with the LCA. 

DICE (Dan’s I/O Control Enhancements) support software 
is supplied on diskette for only $5 with your order ($10 if 
ordered separately), or may be copied at your dealer at 
nominal cost for support of the Dan Paymar LCA. DICE 
allows lower case keyboard input in BASIC without hardware 
modifications, and provides slow list, easy cursor position- 
ing and other I/O enhancements. 

The LCA-1 (for the Revision 6 and older Apple IIs) is 
$59.95 and the LCA-2 is $49.95. Both models are shipped 
from stock. For more information contact Dan Paymar, 
Enhanceware, 91 Pioneer Place, Durango, CA 81301;(303) 
259-3589. Circle No. 109 



PERIPHERALS 




APPLICATIONS WHICH SAVE TIME 

Payroll, Word Processing, Accounting & 
Financial Management, Educational 
Administration, Legal, Medical & 
Dental Systems 

Check your Local Dealer or Contact: 

Chorle/ fflonn & fl//ociote/ 

7594 San Remo Trail 
Yucca Valley, Ca. 92284 
(714) 365-9718 

Apple II TRS-80 Tl 99/4 
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Nine-Voice Music Synthesizer for Apple 

Peripherals Plus offers the ALF/ Apple Music II (AM-II), a 
printed circuit board that plugs into an Apple II computer, 
plus software, that turns the Apple into a simple-to-use 
nine-voice music synthesizer. 

Like the earlier ALF/Apple Music synthesizer, the AM-II 
allows you to compose music with two game paddles (instead 
of complicated keyboard commands), along with a graphic 
display of notes and the music staff. You can select notes on 
the staff (from a six octave range), and duration and many 
other characteristics from a menu at the bottom of the screen. 
During playback of the music, the music is shown on an 
animated, 16-color display. 

Using the keyboard, you have control of tempo, key, 
duration, envelope values and duration, waveform and 
length. You can also edit or save a song, or create a music 
subroutine for use in another song or another program. 

A 16K Apple II or Apple II Plus is required. The AM-II is 
available in cassette or disk versions for $198 from Peripher- 
als Plus, 119 Maple Ave., Morristown, NJ 07960; (800) 
631-8112. In New Jersey, (201) 267-4558. Circle No. 110 



Interface Expansion Boards 

The MDX-2 is a PC board allowing TRS-80 users to 
expand their systems as required. The board connects to the 
TRS-80 expansion connector and offers 32K memory expan- 
sion, a direct-connect 300 baud modem, an RS232 or 20ma 
loop serial port, an 8 bit parallel port, a single density floppy 
disk controller, a dual cassette line, real-time clock hardware 




• Originate and Answer Modes 

• 0-300 Baud • RS232C 

• Self Test • 1 year warranty 

• 5 Diagnostic Leds 



Dealer Inquiries Invited 



The Phone Link Acoustic Modem 

Sleek Quiet . . . .Reliable 



U.S. ROBOTICS INC. 

203 N. WABASH 
SUITE 1718 
CHICAGO. ILL SOBOl 

(3123 3^6-5650 
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MARK GORDON 

COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES 

P.O. Box 77, Charlestown, MA 02129 
1 -800-343-5206 61 7-242-2749 



COMPUTERS 

Atari 800 779.00 

Atari 400 479.00 

Level-ll 16K System 659.00 

Model-ll 64 K System 3499.00 

DISK DRIVES 

40 Track 5V4 MPI Drive w/ p/s & cover 314.00 

77 Track 5V4 Micropolis Drive w/ p/s & cover 499.00 

4 Disk Drive Cable 39.00 

PRINTERS 

Centronics 730-1 599.00 

Centronics 779-2 799.00 

Centronics 737-1 799.00 

Diablo 630 2495.00 

Epson MX 80B 499.00 

Integral Data 440G 999.00 

Okidata Microline 80 544.00 

Okidata Microline 82 729.00 

Okidata Microline 83 999.00 

MISC HARDWARE 

Expansion Int. TRS-80(Ok) 249.00 

Novation Cat modem 159.00 

16K Memory Kit 49.00 

Leedex Monitor 109.00 

Printer Cable for above .49.00 

ISO- Isolator 54.00 

AC LINE FILTER 24.00 

STORAGE MEDIA 

Verbatim-box 10-5V4 25.00 

Memorex-box 10-5V4 22.00 

Plastic Storage Box 5.00 

OPERATING SYSTEMS 

MMS FORTH DISKETTE-PRIMER 79.95 

NEWDOS by APPARAT INC 49.00 

NEWDOS+ by APPARAT INC 99.00 

NEWDOS 80 by APPARAT, INC 149.95 



DISKETTE TRS-80* * 
BUSINESS SOFTWARE 

Free enhancements and upgrades to registered owners for the 
cost of media and mailing. 30 day free telephone support. User 
reference on request. 

Fully Interactive Accounting Package, General Ledger, 
Accounts Payable, Accounts Receivable and Payroll. 



Report Generating. 

Complete Package (requires 3 or 4 drives) $475.00 

Individual Modules (requires 2 or 3 drives) $125.00 

Intelligent Terminal System ST-80 III: $150.00 

File Management System: $ 49.00 

Sort-80 $ 59.00 

Mail-80 $ 69.95 



FINE PRINT 

*TRS-80 is a Tandy Corporation trademark. Use of above operating 
systems may require the use of Radio Shack TRS-DOS. Radio Shack 
equipment subject to the will and whim of Radio Shack. 

ORDERING INFORMATION 

We accept Visa and Mastercharge. We will ship C.O.D. certified check or 
money orders only. Massachusetts residents add 5 percent sales tax. 

The company cannot be liable for pictorial or typographical inaccuracies. 
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and a2K or4K EPROM. The required power supply is also on 
the board. 

The phone modem is switchable for either answer or 
originate modes and is jumper selectable to the on-board 
serial port or any other 300 baud serial port. The serial port is 
switch selectable for both transmit and receive from 100 baud 
to 9600 baud . An RS232 connector is used for the connection . 

The floppy disk controller and parallel port are both TRS- 
80 compatible, so any printer or floppy disk that runs on a 
TRS-80 will run on the MDX-2, the company said. 

Each board comes with a comprehensive 50-page User's 
Manual including sections on the design overview, assem- 
bly, parts lists, circuit theory and data sheets. A serial driver 
program is included to drive the phone modem. 

The boards come totally bare (no parts). Parts kits and 
assembled boards are also available. The prices are: MDX-2 
PC board and manual, $74.95 plus shipping; MDX-1 PC 
board and manual, $64.95 plus shipping; MDX- 1 or MDX-2 
manuals, $5.95 plus shipping. For more information contact 
Micro-Design, P.O. Box 18054, Austin, TX 78760; (512) 
458-2937. Circle No. Ill 



Sharing Unit Reduces Polling Network Costs 

International Data Sciences introduced its new Model 
6101 Sharing Unit, designed to allow varied combinations of 
up to four modems or data terminals to share a common 
communications device. Its use can simplify and/or expand a 
data communications system by decreasing the number of 
computer ports, modems and transmission lines required for 
existing and future operational requirements; thus also pro- 
viding a significant hardware cost savings, the company 
said. 

The IDS Model 6101 operates at data rates up to 19,200 
bps in both synchronous and asynchronous modes. For syn- 
chronous operation, a common transmit timing signal can be 
derived from the common side interface, distributed channel 
or from the optional internal clock. 




Features of the IDS unit include front panel LEDs that 
indicate the status of TD, RD, RTS, CTS, DCD, DSR and DTR 
on the common side; and monitor the activity of the four 
distributed channels. An RTS/CTS time delay is provided 
when the Sharing Unit interconnects a common data terminal 
to distributed data terminal equipment. This delay can be 
selected on a channel-by-channel basis for either 5, 50, 150 
or 200 milliseconds. 

Each channel incorporates an anti-streaming timer to pre- 
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■■■■■■■■MM SOME STRAIGHT TALK ABOUT DISK DRIVES ■■■■■■■■■■■ 

■ DON’T BE CONFUSED BY ALL THE BRAND NAHES YOU SEE IN THE MARKET PLACE, THERE ARE VERY FIN HANUFACTURERS OF THE BASIC 
DRIVE CHASSIS, ALL THE OTHER NANES ARE THOSE OF THE ASSEHBLERS OR THE RETAILERS. 

■ AS NANUFACTURED, THE DRIVE NILL NOT RUN ON A TRS-80), IT HUST BE MODIFIED BY THE ASSEMBLER. 

■ THE DUALITY OF THE DRIVE DELIVERED TO YOU IS DEPENDENT ON BOTH THE MANUFACTURER AND THE ASSEMBLER, THE BEST CAN TURN 
TO JUNK IF THE ASSEMBLY IS IMPROPERLY DONE. 

■ THE PONER SUPPLY AND CASE ARE VERY IMPORTANT COMPONENTS OF THE COMPLETE DRIVE, THE CASE MUST ALLON PROPER COOLINB 

AIR FLON, AND THE PONER SUPPLY MUST MAINTAIN TNO CONSTANT VOLTASES. 

■ YOU MUST DEPEND ON THE COMPANY SELLING YOU THE DRIVE TO SERVICE IT AT REASONABLE COST HHEN IT FAILS YOU, THE 
MANUFACTURER IS NOT EQUIPPED TO DO THIS! 

■ THE BEST MEASURE OF DUALITY IN A DRIVE IS IT'S SPECIFICATIONS, HILL IT HANDLE DOUBLE DENSITY, HHAT IS THE TRACK TO 
TRACK ACCESS TINE, THE ANSWERS TO THESE TNO QUESTIONS INDICATE THE PRECISION OF IT’S COMPONENTS. 

■ HHAT KIND OF DRIVE SHOULD YOU BUY ? LEVEL IV HAS CHOSEN TO DISTRIBUTE EXCLUSIVELY, THE NPI LINE, ALL MODELS OF HPI 
ARE DOUBLE DENSITY RATED AND REQUIRE ONLY A FIVE MILLI-SECOND TRACK TO TRACK ACCESS TINE. 

■ HHAT DO ALL THE MODEL NUMBERS MEAN? 

B-51* 40 TRACKS SINGLE HEAD SIN6LE SIDE B-52* 40/40 TRACKS DOUBLE HEAD DOUBLE SIDE 

B-91* 80 TRACKS SINGLE HEAD SIN6LE SIDE B-92= 80/80 TRACKS DOUBLE HEAD DOUBLE SIDE 

(DOUBLE HEADS) -READ BOTH SIDES OF DISK (DUALS)-THO DRIVES IN ONE CASE (RAN) -NO PONER SUPPLY OR CASE 

■ HHERE SHOULD YOU BUY YOUR DRIVE, LEVEL IV IS ONE OF THE OLDEST AND LARGEST DISTRIBUTORS OF TRS-801 EQUIPMENT, LOOK 

AT THE ADS IN YOUR OLD MAGAZINE8, MANY OF THE ADVERTISERS ARE NO LONGER IN BUSINESS, LEVEL IV HAS BEEN A LEADER 
SINCE THE BE6INNIN6, NE STAND BEHIND OUR PRODUCTS, AND HE’LL BE HERE HHEN YOU NEED HELP. 

■ HHERE DO THE NATIONALLY KNOWN AUTHORS BUY THEIR DRIVES ? LEVEL IV CAN SHON COPIES OF SALES RECEIPTS FOR DRIVES TO 

HOST OF THEM, LANCE HICKLUS, SCOTT ADAMS, VERNON HESTER, BOB (CAPTAIN 80) LIDDIL, DICK BALCOM, KIM HATT, ETC. 
TO THESE MEN COMPUTING IS NOT A HOBBY, IT IS THEIR PROFESSION. 

■ CALL FOR OUR LON PRICES ON NEH AND USED DRIVES, REMEMBER, HE ALSO TAKE TRADES, AND PAY THE SHIPPING! 

LEVEL IV PRODUCTS INC. 32238 SCHOOLCRAFT, LIVONIA, MI 48150 
PHONESt MI (313) 525-6200 OTHERS 800-521-3305 (TOLL FREE) 

t « trademark of the RADIO SHACK DIV. of TANDY CORP. 
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SALES OFFICES 

• Northeast: Arlene Schulman Personal Computing Magazine, 2 Park 
Ave., New York, NY 10016; (212) 340-9780. 

• Southern California: Michael Reynolds, Hayden Publishing, 8939 S. 
Sepulveda Blvd., Los Angeles, CA 90004; (213) 641-6544. 

• Northern California: Bill Knickel, 1307 South Mary Ave., Suite 212 
Sunnyvale, CA (408) 736-6667 

• Japan: K. Yanigihara, International Business Corp., 10-10 Shinjuku 
3-come, Shinjuku, Tokyo, 160 Japan: (03) 350-0272. 
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6250 Middlebelt • Garden City, MI 49135 
1 (313) 425-4020 Dealer inquiries invited. 

Most orders shipped next day. Michigan residents, please add 4% tax. Personal 
checks take 3 weeks to clear Send $1 .00 for catalog - get $2.00 credit on next order 

CIRCLE 45 



WHAT’S COMING IP 



vent a distributed device from occupying excessive channel 
time. This timer can be either disabled or selected for 30- 
second or 5-minute durations. 

Modems and data terminals can be collocated up to 50 feet 
from the IDS Sharing Unit. This allows a maximum separa- 
tion up to 100 feet between common and distributed devices. 
The maximum separation can be extended to 500 feet using 
IDS low capacitance RS-232 cable. 

The IDS Model 6101 Sharing Unit is priced at $650. 
Delivery is 30 days ARO. For more information contact 
Marketing Department, International Data Sciences, Inc., 7 
Wellington Rd., Lincoln, RI 02865; (401) 333-6200. 
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Computer Guide for Small Businesses 

A business computer guide for small companies has 
been published by Pertec Computer Corporation. The 
booklet, “The Small Business Owner’s Guide to Small 
Business Computers”, describes the advantages of 
owning a desk-top accounting and information system. 

The pocket-size publication is an outline in every- 
day language of how a small business system operates, 
what it consist of and how it functions with printers 
and terminals, the company said. It also explains such 
computer concepts as memory, memory capacity and 
storage, as well as the financing and servicing of com- 
puter products. 

A copy of the booklet is available free of charge 
from Pertec Computer Corporation, Dept. 200, P.O. 
Box 4095, Norht Hollywood, CA 91607. 
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1981 Radio Shack Catalog 

Radio Shack’s new 176-page 1981 catalog is now 
available free on request from more than 6000 par- 
ticipating stores and dealers nationwide. 

The catalog has 120 full-color pages and features the 
latest in everything electronic from computers and 
stereo components to toys and electronic games, parts 
and accessories for home entertainment, hobbyists 
and experiments, the company said. 

Among the products being offered for the first time 
are the TRS-80 Pocket Computer, the TRS-80 Color 
Computer and the TRS-80 Model III Desk Top Com- 
puter; six new stereo receivers, two digital quartz tun- 
ing; five stereo cassette tape decks featuring Dolby 
noise reduction circuitry. 

Radio Shack has also expanded its line with the ad- 
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WHAT’S COMING UP 



dition of 12 new telephone products including a cord- 
less handset telephone. In the area of home security, 
Radio Shack will offer the latest in home alarm sys- 
tems. One microprocessor-controlled system enables 
homeowners to protect all openings without any wir- 
ing required. 

The new catalog includes the company’s TRS-80 
line of microcomputers, Realistic stereo components, 
CB equipment, radios, tape recorders, 13 new elec- 
tronic calculators, six digital clocks, 17 electronic 
games, Archer antennas, Micronta test instruments 
and ArcherKit and Science Fair hobby kits. 

In addition, Radio Shack’s catalog lists an extensive 
selection of specialized electronics items, tools, tubes, 
transistors, ICs, parts, plugs and cables. For more in- 
formation contact Radio Shack, 1800 One Tandy 
Center, Fort Worth, TX 76102;(817)390-3272. 

Circle No. 114 



Product Line Highlighted In New Brochure 

An eight-page, two-color brochure is available from 
The Standard Register Company on its forms, forms 
handling and data systems. This source provides selec- 
tions of products designed to meet specific paperwork 
systems requirements for gathering, organizing, stor- 
ing and presenting data for action control. 

The brochure illustrates and describes the various 
business forms manufactured by Standard Register 
from continuous forms to special constructions of con- 
tinuous tab card forms, mailers and labels. The litera- 
ture briefly lists the products that are used for small 
business computers and word processing supplies 
such as magnetic cards, tape cassettes and flexible 
disks, the company said. 

Health care systems are also developed by Standard 
Register, and the brochure provides examples of x-ray 
envelopes, data terminals and software systems de- 
signed specially for this growing field, the company 
said. 

In addition to business forms, the literature also de- 
scribes the firm’s line of forms handling equipment, 
from registers and handwritten, multicopy continuous 
forms to separators, imprinters and bursters, or a 
combination of all three. 

The brochure also describes various data systems 
and services provided by Standard Register, to be 
used alone or with other existing systems. Some of 
these systems include the Source Record Punch 
(SRP), the Label Preparation System (LPS), the 
Prompt programming system for customized labels, 
and the 399 Patient Information Retrieval Systems 
(PIRS). 

The full product line brochure is available, free, by 
writing to The Standard Register Company, P.O. Box 
1167, Dayton, OH 45401. Circle No. 120 




NEWDOS/80 

Powerful Disk Operating System for rhe TRS-80 " designed for rhe sophisticated 
user ond professional programmer. 

NEWDOS/80 is nor meant ro replace rhe present version of NEWDOS 2.1 which 
satisfies most users, bur is o carefully planned upward enhancement 

• New BASIC Commands wirh voriable record lengrhs up ro 4095 

• Mix or march drives. 35 40 77 80TK. 

• Security boor-up for Basic or machine code applicaron programs 

• Improved editing commands. 

• Enhanced RENUMBER rha allows relocation 

• Device handling for rourinq ro display and printer simultaneously 

• CDE function, striking of C. D ond t keys allows user ro enter o mini-DOS. 

• Compatible wirh NEwDOS and TRS DOS 2 3. * m 

• Superzap 3.0 ond 2.1 utilities. } CJ 


TRS-80® SOFTWARE 

NEW DOS+ 35 frock >99 

AJA Business Program *359 

Disk Head Cleaner *19.95 

The Source *100 


Data Bose Management Program 

THE 

MICROCONDUCTOR 

TRS-80® MOD 1 ‘249 

MOD II *399 

APPLE® ‘299 


SAVE ON APPLE II 16K 

FREE MTI MEMORY UPGRADE KIT TO 48K 
WITH PURCHASE OF APPLE II 16K 

MTI ONLY *1195 


1 6K RAM MEMORY KIT . . _ 
FOR THE TRS-80® *49 


FACTORY CLEARANCE 

Demo single or dual head MPI disk 
drive complete wirh Power Supply 
and Chassis. Full warranty. 
TF-5D40TK *279 

TDH-1D Dual 35 TK ‘419 

Limited Quantities 


DISK DRIVE SYSTEM 

• 2 Shugorr SA400 wirh 
power/chassis 

• Cable 

• Interface 32K 

• 1 35-track DOS+ 

SPECIAL PRICE 

ONLY if 


DISK DRIVE 
SALE! 

Complete wirh power supply ond 
chassis. 

TF-3 Shugorr 5A400 $299 

7F-1 Pertec FD200 40 frock $379 

TF-5 MPI B51 , 40 track $359 

TF-7 Micropolis, 77 track $579 

TDH-1 Dual sided, 

35 track $469 

F-8 80 TK Disk Drive 

Double Your Copociry $639 

TF-9 Dual 80 Disk Drive 

Quadruple Your Copociry $789 



★BARE DRIVES FOR ANY MICROCOMPUTER 



Perrec FD200 *282 FD250 *359 

Shugorr SA400 *279 SA800/801 *479 

MPID51 *279 B52 *349 

MPIB91 *399 B92 *525 

® Registered trade mark of Radio Shock ond Apple. 



ANADEX 9501 $1,449 

OKIDATA 

MICROLINE 80 $639 
EPSOM PRINTER W/ 

INTERFACE CARD & 

CABLE $699 pft INTE R5 

Centronics 779 $1069 ANADEX D8000 

Centronics 737 $839 700 

Centronics 701-1 $1795 702 

Spinwriter-NEC $2549 Daisy Wheel 

Base 2 Prinrer 80 132 Col. graphics$649 Paper Tiger 




$•59 

$1129 

$1995 

$1799 

$895 



hl»t 



/mCROCOMPUTER 

Incorporated 3304 W. Mac Arthur 

INCORPORATED AnQ 927 04 

(714) 979-9923 

Order Desk Only 800-854-7222 • Telex #678401 TAB IRIN 






ASK FOR FREE CATALOG 
ALL PRICES CASH DISCOUNTED • FREIGHT FOB FACTORY 
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EDUCATIONAL SOFTWARE 

For TRS-80, Pet, Apple 
& Color Computer 

ELEMENTARY MATH 

SCIENCE BIOLOGY 

GEOGRAPHY HISTORY 

ECONOMICS ACCOUNTING 

FOREIGN LANG. BUSINESS ED. 

GRAMMAR FARM RECORDS 

COIN INVENTORY 
Writ? for FREE Catalogue 1 

MICRO LEARNINGWARE. Box 2134. N Man- 
kato. MN 56001 (507) 625-2*05 

VISA & MASTER CARD ACCEPTED 

We pay 15% royalty for Educational Programs 
listed with us. 

TRS-80 is a registered Trademark of TANDY 
CORP Pet is a trademark of Commodore Bus. 
Machines Apple is a trademark of Apple Com- 
puter Co. 
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EDUCATIONAL MANAGEMENT SOFTWARE 


D P C 


FOR THE APPLE-II 


IMMEDIATE DELIVERY ON SPEC. ED.. 
IMMUNIZATION & FIXED ASSETS INVENTORY 




• SPECIAL EDUCATION ADMINISTRATIVE PACKAGE 


• Student data, Inventory of Exceptionalities, 
Supplemental Services and Dates 

• Teacher Class Rosters 

• Reports totals & averages of days until 




diagnosis and placement 
• Students printed by specific catagory 


$275.00 


• IMMUNIZATION ADMINISTRATIVE PACKAGE 




• Personal student data & dates for 6-DPT. 5-Polio, 


Rubiola, Rubella, and Mumps 

• Automatically calculates next shot date 

• Prints overdue immunization list by grade 


$275.00 


• ALPHABET TEACHER 




• Animation (Apple Pilot Required) 

• Features used: Pupil interaction with 
single letter correlation to animated 
objects. Continuous display of alphabet 




and animated pictures. 




• Grade Levels: Preschool, Kindergarten, 


First grade. 


$35.00 


• FIXED ASSET INVENTORY SYSTEM 


$275.00 


• BUDGETARY ACCOUNTING PACKAGE 


$375.00 


• ATTENDANCE ACCOUNTING PACKAGE 

• GRADE ACCOUNTING PACKAGE 


$275.00 


• Report cards and Student transcript 




labels 


$300.00 


• CENTRAL ACTIVITY 




ACCOUNTING PACKAGE 


$375.00 


DEALER INQUIRIES INVITED 




2405 San Pedro NE, Albuquerque, NM 87110 


505-884-6042 
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NORTHSTAR SOFTWARE 

IF YOU ARE AN INVESTOR. YOU NEED 
“THE STOCK MANAGER." 

A STOCK INVESTOR S 

PORTFOLIO MANAGEMENT SYSTEM 

Designed tor me non computer expert. The 
Stock Manager keeps yOur portfolio UP to 
date 1 Great lor stock analysis and tax pur 
poses tor a lew stocks or as many as 300 
There are over 24 different items of mfor 
matron lor each of your stocks on line at all 
times Over 12 different programs lor various 
stock manipulations and computations, in- 
cluding short & long term gams and losses A 
great aid to help you decide when to buy or 
sen 

Single density system manages 100 stocks 
double density 300 stocks May be used with 
or without a printer Complete documen 
tation 

Available now $70 00 Documentation alone 
is $10 00 

Requires NS Basic 4 DOS 32K RAM 1 or 2 
disk drives 



SOFTWARE SYSTEMS. INC 

146 NORTH BROAD STPEET 
GRIFFITH INDIANA 46319 




(AC 21 9) 924-3522 
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Let Your TRS-80® 
Teach You 

ASSEMBLY LANGUAGE 

Tired of buying book after book on assembly language program- 
ming and still not knowing you POP from your PUSH 7 

REMsoft proudly announces a more efficient way. using 
your own TRS-80*. to learn the fundamentals of assembly 
language programming — at YOUR pace and at YOUR convenience 
Our unique package. "INTRODUCTION TO TRS-80 8 ASSEM- 
BLY PROGRAMMING", will provide you with the following: 

• Ten 45-mmute lessons on audio cassettes 

• A driver program to make your TRS-80* video monitor serve 
as a blackboard for the instructor 

• A display program for each lesson to provide illustration and 
reinforcement for what you are hearing 

• A textbook on TRS-80 111 Assembly Language Programming 

• Step-by-step dissection of complete and useful routines to test 
memory and to gam direct control over the keyboard, video 
monitor, and printer 

• How to access and use powerful routines in your Level II ROM. 
The minimum system required is a Level II. 16K RAM 

REMASSEM-1 only $69.95 
REMsoft, inc. 

571 E. 185 St. 

Euclid, Ohio 44119 
(216) 531-1338 

Include $1.50 for shipping and handling 
Ohio residents add 5'/?% sales tax 

TRS-80* is a trademark of the Tandy Corp. 
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MEMOREX 

Floppy Discs 

Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 

quantity 1-1000. Visa, Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 



PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 543-1037 ) 
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fcH.E.S.I.S. 

P.O. Box 147 
Garden City 
Michigan 48135 
or Call 
(313) 595-4722 
for C.O.D. 

Cribbage 

(24 K BASIQ Play Cribb- 
age with the computer at 
two different levels. As a 
beginner, the computer will point out your errors 
without penalizing you. But watch out! At the inter- 
mediate level, the computer will peg your points if 
you don't cass. $15.00 

Casino I 

(16K BASIC) Try your luck at the Lucky Lady Play 
BLACKJACK The computer will be the dealer for 
you and your friends (1 -4 players). You can split and 
double your hand as you attempt to break the house. 
Or hit it big on the SLOT MACHINE. 

Two programs on one tape cass. $ 1 5.00 

‘ATARI is a trademark of Atari. Inc. 

Please add $1.00 for C.O.D. 
and $1.50 for shipping/ handling 
Mich, residents add 4% tax 
Write for FREE FLYER 
DEALER INQUIRIES WELCOME 
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AT LAST! 



A Professional Quality 
Machine Language 
Monitor & Disassembler 

... ATARI'S 



Check These Features: 

• Displays memory in HEX and ASCII 

• Enter, modify & execute your own programs 

• Supports breakpoints 

An indispensable tool for the novice 
or experienced programmer 
Available on cassette tape with complete 
documentation for only 

the 

computer $ ■ 

-m kitchen 

P.O. Box 70524 CA Res Add Tax 
Sunnyvale, CA 94086 ‘Trademarks of Atari, Inc 
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SAVE MORE THAN 20%' 




NORTH STAR INTERTUBE MICROTEK ZENITH 




RCA-COSMAC ITHACA THINKER TOYS GODBOUT SUPERBRAIN 


THE SMARTEST COMPUTERS AT THE SMARTEST PRICE 


HORIZON- 1 -32K DOUBLE DEN 


ASSM & TESTEO 


$1994 


HORIZON-2-32K DOUBLE DEN ASSM & TESTEO 


2274 


HORIZON-2 32KQUAO DEN ASSM & TESTED 


2674 


NORTHWORD 


S 294 


MAILMANAGER 


234 


INFOMANAGER 


304 


GENERALEDGER 


774 


HRZ-MO • 




HRZ 32K RAM KIT 


469 


HARDDISK 


7149 


NS PASCAL ON 




NS HARD DISK 




DISK 


190 


IBM 


3939 


COLOR" 


PHONE 


NORTH STAR 




ITHACA RAM 64 K 


845 


BASIC 


FREE 


SSMZ80CPUKIT 


221 


ITHACA 




SSM VIDEO BRD 




COMPUTER 


2695 


VB3 


412 


8086 CPU 16 BIT 


556 


SUPFRRAV 32K 


580 


SYSTEMS 64K 




SUPER RAM 16K 


290 


RAM 


599 


2 • 2 ADD DRIVE 


975 


GODBOUT I6K 




OISCUS/2 • 29 




STAT 


249 


■ CP/M 


1259 


DISCUS/2D 




HARD DISK 26 Mb 


3995 


• CP'M 


939 


SUPEHBRAIN 




20 ADD DRIVE 


650 


OUAD 


2995 


TARBELL 




ZENITH Z-89 48K 


2299 


CONTROLER 


295 


MICROTEK 




INTERTUBE III 


725 


PRINTER 


675 


SUPERBRAIN 


2396 


ANADEX 8000 


865 


ZENITH Z -19 A A T 


739 


SECRETARY WORD 




DIP 81 PRINTER 


425 


PRO 


77 


ANADEX 9500-1 


1389 


GOFAST 




NEC PRINTER 


2799 


SPEEDBASIC 


71 


TEXTWRITER III 


112 


BASIC TRACE 




ECONO 




MORE 


99 


ASSEMBLER 


39 


EX CODE IN 




EZ 80 Z-80 TUTOR 


25 


ENGLISH 


71 


ECOSOFT 




WORDSTAR 


325 


ACCOUNT NG 


315 


EMULATOR 4in1 




BOX OF 




CRT 


725 


DISKETTES 


29 






WHICH COMPUTERS ARE BEST-’ BROCHURE FREE 


ORDER 2 OR MORE COMPUTERS BIGGER DISCOUNTS 


WE WILL BEAT OUR COMPETITION S PRICE 




FACTORY ASSEMBLED & FACTORY WARRANTY 




AMERICAN SQUARE COMPUTERS 


KIVETT DR., JAMESTOWN, NC 27282 




919-889-4577 





EAST COAST 
COMPUTERS 

P O BOX 295 

WHITEHOUSE STA., NJ 08889 

VERBATIM 5" DISKETTES 22.00 

MEMOREX 5" DISKETTES 21.00 

PLASTIC BOX 3.00 

LEEDEX MONITOR 107.00 

16K MEMORY KIT 35.00 

CATMODEM 144.00 

ATARI 400 479.00 

CENTRONICS 737 749.00 

TRS-80 16K MODEL III 859.00 

TRS 80 is a registered trademark of 
Tandy Corp. 

TERMS: MASTERCHARGE, VISA, 
CHECK, MONEY ORDER, 

U.S. FUNDS ONLY. NJ. RESIDENTS 
ADD SALES TAX. ADD 5% FOR 
SHIPPING AND HANDLING. 
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CORRESPONDENCE INDEX 

MAGAZINE ARTICLE DATA BASE 
AUTOMATED AUTHORS NOTEBOOK 
RECIPE DATA BASE 

AH are current applications of INFORMATION 
MASTER, a simple yet powerful information retrieval 
program for CP/M systems. Don’t worry about key 
fields and maximum field length, that is for accounting 
systems. Retrieve essentially unlimited text using 
combinations of keywords to quickly find exactly what 
you want. Search a 500 entry data base in 12 to 15 
seconds. 

INFORMATION MASTER runs on 8080 or Z-80 mi- 
crocomputers using a CP' M compatible operating sys- 
tem and having at least two disk drives and 32K of 
memory. On 8” single density and many popular 5” 
disk formats. Write for currently available formats and 
notes on the above applications. 

INFORMATION MASTER program is shipped 
ready to run, on disk with demonstration data base and 
22 page users manual. 

— $37.50, postage paid — 

Island Cybernetics 

P.O. Box 208, Port Arkansas, TX 78373 
(512) 749-5843 
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TAR HEEL SOFTWARE SYSTEMS 

"Affordable Software for Small Business" 

PR O UDL Y A NNO UNCES 

REAL ESTATE BOOKKEEPING SYSTEM 

a disk-based full-integrated system including cash 
journal, general journal, tenant ledger, landlord 
ledger, monthly landlord statements, balance sheet, 
P & L statement by profit centers, and more, all for 
$150 postpaid. (North Carolina orders add 4 % sales 
tax.) Free continuing update service included 
Minimum hardware: TRS-80 Model I, 32K, 2 disk 
drives, line printer. Versions for TRS-80 Model II 
and III, Apple II and Commodore 2001 Series com- 
ing soon. Watch for announcement of other small 
business applications software in the months to 



& 
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TAR HEEL SOFTWARE 
SYSTEMS, INC. 

536 S. LEXINGTON AVE - P.O. BOX 340 
BURLINGTON, NORTH CAROLINA 27215 
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Moving? 

1 . For FASTEST service attach old 
mailing label in space below. 







? X 



Si 



2 

1 



ID 

^ ID . 

5 cc £ 
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z (0 o 



3. Mail to: Circulation Manager 
Personal Computing 
50 Essex St. 

Rochelle Park, NJ 07662 



Get Paid 
for 

Your Software! 

Established publisher 
looking for new and 
interesting business 
and communication 
oriented applications 
for Apple computers. 

No games. 

Send Info to: 

M.G. Hill 
54 Ridge Avenue 
Newton Center, AAA 02159 



LEARN TRS-80® 
ASSEMBLY LANGUAGE 
DISK I/O 

Your disk system and you can really step out with REMSOFT's 
Educational Module REMDISK 1 . a short course" revealing the 
details of DISK 1/0 PROGRAMMING using assembly language 
Using the same format as our extremely popular introduction 
to assembly language programming, this "ASSEMBLY LAN- 
GUAGE DISK 1/0 PROGRAMMING" course includes 

• Two 45 minute lessons on audio cassette 

• A driver program to make your TRS-80* video monitor serve 
as a blackboard for the instructor 

• A display program for each lesson to provde illustration and 
reinforcement for what you are hearing 

• A booklet of comprehensive, fully-commented program listings 
illustrating sequential file I/O. random access file I/O. and 
track and sector I/O 

O A diskette with machine readable source codes for all pro- 
grams discussed, m both Radio Shack EDTASM and Macro 
formats 

• Routines to convert from one assembler format to the other 
This course was developed and recorded by Joseph E Willis, for 

the student with experience in assembly language programming, 
it is an intermediate to advanced level course Minimum hard- 
ware required is a Model I Level 11.1 6 K RAM one disk drive system 

REMDISK-1 only $29.95 

REMsoft, INC 

571 E 185 St 
Euclid. Ohio 44119 
(216) 531-1338 

Include $1 50 for shipping and handling 
Ohio residents add 5'/;% sales tax 

TRS-80" is a trademark of the Tandy Corp 
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Now you can afford quality! 



Qp Scotch 



DISKETTES 



SAVE 30% TO 45%! 

Possibly the LOWEST prices you'll find 
on quality SCOTCH Brand Diskettes in 
sizes to fit all Mini/Micro Computers. 
One box or by the case, all orders are 
processed quickly and shipped per 
your instructions. 

Call COLLECT to Order! 

(805)484-8146 

QUALITY DATA SUPPLY 

P.O. Box 236, Camarillo, CA 93010 

Authorized Distributor 
Information Processing Products 
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THERE’S NO 
PLACE LIKE 
HOME FOR... 



New! INTRODUCTION TO Tl 

BASIC (Inman, Zamora, & Albrecht) 
Covers essential programming 
statements and machine features of the 
Texas Instruments’ Microcomputer. 
Discusses animation on the screen, color 
graphics, sound, music, screen editing, 
and much more. Each chapter concludes 
with review questions. #5185-9, $10.95 

New! HOME COMPUTERS 
CAN MAKE YOU RICH 

(Weisbecker) Introduces the home 
computer owner and non-owner to the 
microcomputer industry and the people 
involved in it. Discusses money-making 
opportunities in freelance writing, 
programming, consulting, inventing, and 
much more. #5177-8, $6.50 

New! WHAT TO DO AFTER 

YOU HIT RETURN (The People’s 
Computer Company) A potpourri of 
games and creative activities that also 
serves as an educational tool. 
Jam-packed with quips, illustrations, and 
cartoons, the book offers puzzles, 
brain-teasers, math concept games, 
graphics, and games for the 2 1 st Century. 
#5476-9, $14.95 

Available at your local 
computer store! 



Book Company, Inc. 

50 Essex Street, Rochelle Park, NJ 07662 
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AFFORDABLE 

QUALITY 



Heavy duty SELECTRIC printers 
Typewriter (15 M carriage) $ 599 
for CBM, Apple $1195 

for TRS-80 , Atari $ 995 

NEC Splnwriter #5530 $2499 

Xytnec typewriter/printer $2499 
Centronics 737 $ 839 

Microline 80 (Okidata) $ 599 

Epson MX-80 $ 549 

ESCON Parallel Interface $ 549 
TU-65C (CBM/Centronics) $ 129.95 
TU-8014 (TRS-80/RS-232) $ 69.95 



Virginia MicroSystemsI 

14415 Jefferson Davis Highway VA add 4% I 

Woodbridge. Virginia 22191 (703) 491- 6502 J 
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ATARI OWNERS!! 

HELP is here! HELP 
is « proarea that will give 
statement cross-referencing, 
prograa renuabering, string 
search and edit, and aucn 
sore. A aanual is included 
to help you learn aore about 
prograa operation, strings, 
and files. Only *34. 93 
through April. (•39.95 after 
that.) Specify CASSETTE or 
DISK and add $2 for StH. 

Our aord processor Mill be 
be available in April, too!! 
Hrite or call for details. 

Computer ' i 
voi cm 

2370 Ella, Flint, HI 48S04 
Phonet <3131-238-5585 
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Let 

Personal 

Computing 

classified ads 
do it 
for you 

Call 

( 201 ) 843-0550 



" OHIO SCIENTIFIC ~ 

TOUCH TYPING - 15 lesson set 
teaches you to use all letters and 
numerals without the need to look 
at the keyboard. Requires 32x64 
display. 8K. $19.95. 

FAILSAFE +2 - a sophisticated 
game based on the electronic war- 
fare environment encountered by 
aircraft during nuclear war. 8K. 
$8.95. 

INTELLEGENT TERMINAL EMU- 
LATOR - down load, edit, then send 
files back to host computer. Full or 
half duplex, many other features. 
Disk systems. $24.95. 

Send for a FREE complete soft- 
ware and hardware catalog. 

Aurora Software Associates 

P.O. Box 99553 
ES Cleveland, Ohio 44199 
(216)221-6981 
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AT LAST! 

Mass production prices on this high-quality software Buy 
direct and save 50° » Now. also available for CBASIC on CP M 
and MBASIC on HEATH HDOS 

DATA BASE MANAGER Mod ! $69 Mod-ll $199 

You can use if to maintain a data base & produce reports 
without any user programming Define file parameters & report 
formats on-line Key random access, fast multi-key sort, field 
arith label audit log No time-consuming overlays 500 happy 
users in a year 

A/R Mod-1 S69 Mod II $149 

Invoices, statements, aging sales analysis, credit checking, 
form input, order entry As opposed lo most other A/R. ours 
can be used by doctors store managers, etc 

WORD PROCESSOR Mod-1 $49 Mod-ll S49 

Center justification, indentation, page numbering Mod-1 
version features upper /lower case without hardware change 1 

MAILING LIST Mod-1 S59 Mod-ll $99 

The best 1 Compare and be selective Form input 5-dioit 
selection code zip code ext . sort any held multiple labels 
Who else otters a report writer? 

INVENTORY Mod-1 S99 Mod-ll S149 

Fast, key random access Reports include order info 
performance summary. E.O Q and user-specified reports 
Many have converted their inventory system to ours 1 

GL. A/R. A/P. & PAYROLL Mod-ll S129 each 

Integrated accounting package ISAM 100* page manual Uses 
80 column screen, not 64 A SI. 000 value Oual disk required 

L216. a cassette package ol 10 business programs tor Level II 
16K systems. $59 Includes word processor & data base Poker 
game $19 

MICRO ARCHITECT. INC.. 

96 Dotnan St.. Arlington. MA 02174 



CLASSIFIEDS 



Salesperson 

Opportunity to work for and grow 
with the leading publisher of mi- 
crocomputer books and software. 
Call on computer stores, 
bookstores, educational and in- 
dustrial accounts in Northern 
California. Knowledge of mi- 
crocomputers essential. ‘‘On the 
Road” sales experience helpful. 
Salary, commission, and expense. 
Send complete resume. 

Hayden Book Company 
Hilton Clenney 
11331 Bertrand Ave. 

Granada Hills, Ca. 91344 



Salesperson 

Opportunity to work for and grow 
with the leading publisher of mi- 
crocomputer books and software. 
Call on computer stores, 
bookstores, in Georgia, North and 
South Carolina, Tenn. and Alaba- 
ma. Knowledge of microcomputers 
essential. ‘‘On the Road” sales ex- 
perience helpful. Salary, commis- 
sion, and expense. Send complete 
resume. 

Hayden Book Co. 

50 Essex St. 

Rochelle Pk., N.J. 07662. 



ATTENTION BARGAIN HUNTERS!! 



Buy, sell or trade all types of computer equip- 
ment and software (pre-owned and new) 
among 20,000 readers nationwide in the BIG 
(11x14”) pages of camPUTBR shopper 
Subscription: $10 yr./12 issues. Money back guar- 
antee P.O. Box FI 2. Titusville. FL 32780. (305) 
269-3211 MC & VISA only, 800-528-6050 Ex. 299. 



EQUIPMENT & SOFTWARE BARGAINS 
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SOFTWARE 
GENERAL MANAGER 



We are a leading publisher of elec- 
tronic and computer trade 
magazines headquartered in 
Northern New Jersey. Currently we 
have need of a dynamic, take 
charge individual to head up our 
new microcomputer software divi- 
sion. This position entails complete 
P&L responsibilities (software re- 
search and development market- 
ing, sales, etc.) The ideal candidate 
should be thoroughly knowledge- 
able in microcomputer technology, 
have a proven executive track re- 
cord and possess strong academic 
credentials (MS, MBA). Please 
send resume, including salary his- 
tory and requirements to: 

Hayden Publishing Co. 

50 Essex St. 

Rochelle Park, NJ 07662 
Attn. C. Asymkos 
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Jefferson had 

one of the best 

i Minimi of 1776, 
but today you can make better 
decisions with an Apple. 



Jefferson and decision makers of every century have 
faced the same challenge: how to explore every option 
before you implement the final plan. Today you have a 
solution. The Apple personal computer. 

A tool to test contingencies. 

How would higher interest rates affect your forecasts? 
What if vendors raised prices 2%? What if you could 
determine capital equipment depreciation at the touch of a 
key? Now, you can productively test your assumptions with 
ease by using the Apple system that sits on your desk. 

Declare your independence 
with Apple. 

The same Apple system that helps you forecast saves 
you more time by tackling word-related tasks, too. Apple 
helps you write reports. Print letters. With Apple’s text- 



editing capabilities, it might not have taken Jefferson 17 
days to draft the Declaration of Independence. 

Personal advice on personal 
computers. 

Today, the power and versatility of a $15,000 computer 
are at your fingertips with a complete Apple system 
solution for $2,300 to $7,800. It’s computing made easy 
and economical. A few minutes with your Apple dealer and 
you’ll understand how powerful the Apple computer can be. 

Your dealer will guide you through Apple’s extensive 
line of hardware and software solutions, and he’ll prove 
that all personal computers are not created 
equal. Don’t let history pass you by. Visit 
your nearest Apple dealer, or call 800 - 
538 - 9696 . In California, 800 - 662 - 9238 . 
Or write: Apple Computer, 10260 Bandley 
Drive, Cupertino, CA 95014. 




apple computer inc. 





The Great 
American Solution 

Machine. 




Meet Commodore. The busi- 
ness computer that's providing 
solutions for more than 100,000 
people all over the world. Built 
oy one of the pioneers in office 
machines. With a reputation for 
quality that can only come from 
vertical integration of the total 
manufacturing process. Commo- 
dore builds, not assembles. 

Compare Commodore's word 
and data processing capabilities 
with computers costing twice or 
even three times as much. You'll 
see why so many small busi- 
nesses are turning to Commodore 
for solutions to problems as var- 
ied as these: 

□ A car leasing company's cus- 
tomers were terminating too early 
for account profitability. Solu- 
tion: A 16K Commodore. It 
analyzes cash flow on over 1200 
accounts, identifies those for 
early penalties, and even writes 
up lease contracts. Commodore 
paid for itself within weeks. 

□ A law firm needed a high 
quality, easy-to-use, affordable 
word processing system. 

Solution: Commodore plus 
its WordPro software pack- 



age. At a $6,000 savings. 

□ A gasoline retailer needed to 
inventory, order and set prices; 
determine Federal and state 
income taxes; and comply with 
Federal pricing and allocation 
regulations. Ail done daily, 
weekly, monthly and yearly. 
Solution: Commodore. It keeps 
his business on track— and Uncle 
Sam off his back. 

□ A paint and wallpaper store 
had to inventory over 600 expen- 
sive wallpaper lines for 
profitability, monitor distributor 
sales, set and track salesmen's 
goals, and help the customer 
select the right size, pattern and 
quantity. ScSution: Two 32K 

Commodore com- 
puters, floppy 
disk and 
printer. 
Commodore 
does it all— 
and account- 
ing, too. 

In applica- 
tions like 
these. 



commodore 



and many more. Commodore 
solves the problems that stand in 
the way of increased profitability. 
Commodore can provide the solu- 
tion in your Great American bus- 
iness, too. Find out more by call- 
ing or writing any of Commo- 
dore's District Sales Offices. 
COSTA MESA, CA 2955 N. Air- 
way Avenue 92626. (714) 979-6307. 
SANTA CLARA, CA3330 Scott 
Boulevard 95051. (408) 727-1130. 
DECATUR, GA 5360 Snapfinger 
Woods Drive 30035. (404) 987-3311. 
BENSENVILLE, IL 790 Maple 
Lane 60106. (312) 595-5990. 
NORRISTOWN, PA 
950 Rittenhouse Road 19401. 

(215) 666-7950. 

DALLAS, TX 4350 Beltwood 
Parkway South 75234. 

(214) 387-0006. 

Commodore Business Machines, 
Inc., Computer Sales Division, 
Valley Forge Corporate Center. 

950 Ritten- 
house Road, 

Norristown, 

PA 19401. 
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